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THE NEW MOTOR SKYCYCLE UNIQUE AMONG AIRSHIPS 
CHICAGO’S NEW MECHANICAL POSTOFFICE; FIRST IN THE WORLD 

NOTABLE ENGLISH LOCOMOTIVES 
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TRI-CARS POPULAR IN ENGLAND 

SINKING THE PORTABLE TUNNEL 

WHY A YOUNG MAN SHOULD BE- 
COME A LOCOMOTIVE ENGINEER 

DIFFERENT SHAPES OF WIRE 
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GASOLINE MOTOR CAR FOR 
STEAAl ROADS 
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FIFTY-ONE "SHOP KINKS’* 

■jt 

POPULAR CHEMISTRY: "FEED 
WATER TROUBLES,” BY 
DR. SLIMMER 



'•POPULAR MECHANICS SHOP NOTES, 1906” PRI^E 50 CENTS, ASK YOUR NEWSDEALER 






HORSE SENSE 

tells you that it pays to go into partnership with nature. 
You supply the money— SHE DOES THE REST. 

The richest men in the country to-day owe the founda- 
tion of their fortunes to the ground. No product of the soil 
assures such bountiful returns as the growing of RUBBER. 

AN INVESTMENT in our RUBBER LANDS. 

Payable in Monthly Installments means— 

5 0/ ON YOUR MONEY NOW 

/o and large future' profits, 

WRITE US TODAY FOR BOOKLET 

The Playa Vicente 

Rubber Plantation and Deveiopment Co. 

5il Medinah Building 
Chicago 

Ri liablo agent wanted in every city. A great opportunity to add to your income after 

buBiDeae bours. 



YOU CAN 

Invest In a Htock to sell at 200 per 

cent above par within. 13 mouthd. 



•ALSO 
'BE @ 



CONSULT 

whether buylER or selllDg stocks or bonds. Wo can 
^ offer you one stock now which Is certainly worth look- 
ing Into carefully. It will give the greatest opportu- 
nity la the field of laveatnient today* We wlU be gLid 
Co give full partloularB. 

DEBENTURE COMPANY OF AMERICA 

797 Land Title Buftdtns 

[%i]adelphla. Pa. 

Plcaae mentloa Eopnlar Mechanics when writing Advertlacria. 






“THE CHICAGO ’ 

automatic TEMPERATURE 

REGULATOR 



The bcftt device for controlllTig yernr T’tir- 
nace. Hoi Water or is^team Boiler. It la auto- 
matic aud a fuel aaver. Easily lAataUed. 



Time-Set 

Attachment 

la a 'IfcViCC which 
we attach to OtiT 
Regulator In or-^ 
drrUiat when the 
purchaFior does 
noi want to matn- 
taln the reg- 
ular leinpcraturc 
during the night, 
but wantfj It to be- 
come warmer to* 
wards morn I ng, be 
C^nset the Attach- 
mtnt eo that It 
will amottiaiicatly 
adjust the drarte 
at any given time. 
It is contained in 
a cabinet atid eset 
In the same man- 
ner as an alarm 
clocks but U has 
not an alarm. 




Write tvr Prices aod Fanber Partlcslars* 

CHICAGO HEAT REGULATOR CO. 

40 Dearborn Streeti Cblca^o. 
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PUBLISHER'S ANfVOUNCEmEM 

100,000 EDITION OF POPULAR MECHANICS 

The April issue of Popular Mechanics will he a special l00,U00*editiciii, of 
which 25^000 copies will reach the proprietors or managers of important imli^s- 
trial works of all kinds in tli« L^nited States^ Canada, Mexico, and Foreign Courj- 
tries. In accordance with our sianillng rule our circulation books will be, as they 
always are, open to Jnspeetion at all times. This edition offers an unusual oppor- 
tunity to advertisers to whom partlcularsi rates sad guarantee will be sent os request 




arc accurate time and labor saving devices 
for meeting mechanical needs— short cuts through mechanical 
difficulties— the/ are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and hnish. Send for free Catalogue No. 17AP, of the largest 
line of hne mechanical tools. 



THE L. S. STARRETT CO., ATHOL, MASS., U. S. A. 



f)ni« Duntlon Popalv wb«ii writtof 






=ELECTRICIANS=^ 

Yqung mpn a*?;irins to fit thern wlves for pfty- ” 
Ing pofllUoni art Electrical Engkis^r*) ehaum 
fill out and send thifl advortlscTncnt to us to- 
day and recHivo onr handbook (FREE) 

descrJbln^r EEcctrJcnl ELaftlnefTint; course and 
ov^r 60 oth&fs, In-cludlnsf Mechanical, Steam 
and Civil Kni^lni'crlnR-, V^ntllnlinn and 

Plumbing, AfChlteciure, Structurn] Drafting, 
Mechanical Drawing, Ttlvphony, Telegraphy, 
Tent lies, etc. 

American School of Correspondence 

CHICAOO, ILL, ^ ^ 

Ailclrcfls * * . * 



niy £uul AtatpH ,,,..**** 



1‘Wp, HtPfflj; ^ 
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T£CHNIC OF 




BY CHA». W. REINHAELDT 
Cblef Draftsman^ £ D£flneerlu^ iNewa 

AutlioT of "Lfltterinji tor Draftaniou, Ku((Inei4» end 
Students" 

‘’SHOWS HOW TO DO IT‘^ 

OonUlne obvptera on oti:t1lTtEDS. lettering, ontUae ihidfag, 
■Oatlda ll&Lna, ourfcd Eatfanii Hhddinfi, uiadinic of iaclia'Od 
•qrfsoea, topoarstfaleal drawing, charaeter and finLph, etc. 

Boarda llxB ia«. 42^, eIO text llJuBtratlons and 11 full 
page nlatoa Plate* I to IV contain 60 dl*tlncti convcn, 
tion* for Hoctlon lining, 

^Profm Jjcoby of Comttlf snst "foefi cf iht 
ch^Di^s on *otiUin€ sh^aing*tnd on *secttoii (tn- 
inff^ *re ji/tfne ViCrth ihc pHct of iht hock/^ 

Most Popular Book on MecKinkal Drifllng Ever 
PubiLshed 

Adopted ■* standard In manf Tochnlanl Bohoola 

^1.00 



M£C HAN ICS 

^ROJIEMSnMJN^^ 

Bj Prof. Frank B, Hanbcrn 

EOO problama, many being eiotatloe in englDQ«..L.,iLis 
practice. 

OontonU: t. TVork (probloraa 1 to I'JSk IT, Force 
{Problenia 179 to 4U!1». Ill, MqtlontPj:obJeina4C6 toNAli-an- 
•wer* and Conolate Index, A practical, elementarr bock 
«f problem* for the nee ol prsot icing meebeuie*, ei>' 
glneerx mad Htudeats. 

f=»f^ice:, $1 so 

bend for de*crlptlTe catalog M, P. end a Bantj^la 
oopi of Engineerlmi Howe 

THE ENCINEEf^ING NEWS PUBUSHING CO. 

S30 BROADWAY, HBW YORK 
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If You Are In Earnest 

In ihealiidyof En^rltiecrlni'you w an ipraclical^ clear 
and rellahliT b<?ohif e>n the S|>£inK«iiti«rji:'A 

Hteuin luiiJ Kieetricnl Lnf^inc't^rlnif eitaclly aiitt- 
wurtt your purpo ne. Writ to u by pract 5 cal engineers , 
and written ftuyuu can undcretand It. Price, 

coupon hetoirt 

, Tke Beginner 

In Steam EngLueerlng wautH|J annwera to hi a 
cucedlotiPi reJatTnj? to Aral piincTplcSt and theae be 
llndu in 8pHni;enl>er|f^a 1 57 gaeatl.c»ns and itria- 
wera relutliii^tti ateum ejiglneerlnff, a 1V9 page 
book in tended for beglnncrH only. Price, The, 

See coupon below* 

To ihe bayorman whose Ignorance of Arlthmellc, 
from whatev'cr cauee^ prevent « advaTJCCtneni, 
Sp»ngeitberK> Practictil Arlthon'tlc. S*lf- 
Tkuifli SupplleH In easily understood form the 
InsiTucilon iic haii prcvinO'iiftly mlast:d, WUh uo 
other teacher the learner I IS titled to make the cal-^ 
culailops and solve the problems required inlndust' 
rial ii^ureulU and iradoe. Price, cue. 

See coupon below. 

SPECIAL OFFER 

The above three bi>oka sent poslpald on 
receipt of (I.CH}, or In accordance wilh 
acreemetjt set forth on coup>on beloiv. 

It the books are noi perfectly sailsfactory 
relum them w'lthin ten days and gel your 
money back. 




i 

UictpicdL 



COUPON. Cut out and mail to*day* 

fiFO^ A, y.^Li.KK lEi>nir Company^ 

7 S, Fburih SU Si., Louis, Mo, 

J accept your ofri.-r to aend me^ expresa prepaid, 
ihc above Three buuh«, price It, Wl. and endo«e I^.SU 
as first payment. The halance^ I2.UD. 1 agree to re- 
mit hi 5(0 com monihiy iumaihneiitb. money exprcj^a 
order, or s tamps. 



This one 





Intemallofial Carre spend e no e School Sr 

Boi (*T»* J"A. 

FIcoh ci 3 :plAlii, wifborut (urtlicr crtilli^Uou on hit part 

bow 1 can riUallfy CoT b LnttM? sdlblT Ln ll>? pod- 

UOTl ru'fore which ( ttuT« niarked X 



keeper 

Ntenographr r 

AjvfrtJ^riqrDl Wrlirr j 

f*how f'erd 
tVtsduw Trtmmcr 
OnuiraUl Pm If nr r 
1 Hunt ml nr 
Civil Servipe 
C'brnil^t 

Textile UlllMupti 
Elcelrli'lert 
I'Hee* I'hiItictC 
l-'APr^meh Plumber 


■rckaUb l>r*rUiBi.e 
Tele pbene Engineer 

Elec* l.lghtlxglsupt- 
Mechen. KBgToecr 
hiirvfjor 

ktiiti «n B ry Fmg lueer 
Civil flnglnccr 
Rulldlng L'autractur 
Arfbllrc'l llT&tl'iBU 

A rrbltvrt 

Ktnaetuml F»i;llaeef 
il ridge Knglnccr 
Mining Engineer 
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Are You One ai 
the Crowd of 

Poorly Paid 
Men 

who hnve looktil at the {foiipoa of the TnteT. 
national CorrospoinlenccScboDls.anrl wouderrtl 
what it helfl In store for them^bnt, who Ihroti^h 
tiefjflect pOr doubt, or iiidtrci!=i3oTifaaTe passed It by. 

If so come out of the crowd NOW. Reach 
up] Mark the ocempaLSon in which you wish 
to eudeced ftuil girt the l. C, S, au opportuuity 
to help you as tAry Ah-vb heiped ttnr qjr 
it turn ruarr Ju/nry, ta ritr in tie it Aaw 

ikeir tJWH. 

The It C, S. ts au institution with an ineesierl 
capital of l 5 ,ooci,«»t devoted eiitlrrlv to the 
wrllsrc fli people wlip niueit help Ihem- 
pelves, plactu^rio tlieir hands the power— the 
ability to becoiut of tnore value to thcmselvea 
aud DtherSt 

The story of those who hat** heeii helped by 
the I. C. St, as tob.l hi the hook ^‘toot Stories 
of Success/' reatls like rotiiDuuc, This book, 
as W'cl] as iuforiuattm] of great value ia 
If you 5ll ill and mail llic coupou. 



^Civil Engi 



Toung itien desiring to lit thernselves for better 
paying posltlone aa civil cngineeri should fill 
Out and sehd thliS advertisement to us to-day 
and receive oor aQO-page handbook (FREEl) 
deeeriblng oor (Ivll Snalneering courso and over 
others, IneludinR Electrlcnb Moebanleal and 
Steawi EUngl nee ring, Heating, Ventilation and 
plumbing. Architecture* *5tnictural Drafting, 
Mechanical Drawing, Telephony, Telegraphy, 
TeilUefl, etc. 

American School of Correspondence 

" CHICAQO, ILL. = 

"-S+S f- • + " iri-a + + i-ai--ivi 

>Ad.dP 0 HS ^ f ^ m m m rf|.|- 

Clty and Sfate- s - a 







Be Your Own Taxidermbt 



WB dan tdadh ron HAIL to iitqlf ami 
mount Sfrdi, Anlmnln, Finbai eto, Tbn 
meat f«ciaaiLDg ot aria. Saoilr Iflamod 
■.boys, BIG FHOFrra. 



by man. iPomoa and 

Bare jonr flna trophieny Docorsta homo 
and den* f^TANDABD METHODS only 
and GUAtLANTEE SCOCEBB, If tou 
taunt, JcTi;! or euey aatUTfi in any 

Way f tm. ahonld know T&xidsnqy- 

— 1 ^ — 

feUiA 

Cf 



ir pan anouja Know j &zjaarTqy. 

Writ* ftm N*v OWklw 

A TiilAmnj MlRUlu, ALL fHXa H. W. 

' Tiiyi>£i£kir, lku, as f st .Oukk^ itiIi. 



^rporlant fo alt a^pplicanis for License 



EDWARDS’S 900 EXAMINATION 
QUESTIONS AND ANSWERS 

FOK EXfiTK^EERS AND FI RE At EX 
A DESERVEDLY rO FDD A R ROOK 

Edwards' mExamfnAilon QucFitlOTUi ami Answers for 
EugjneerB aiirt FlrcTnen (Stationary and Marine) w'hci 
desire to obtain a D- B- Government or State License, 
ByEttmry Ectwardft,. M arlae and Mechanical Engineer* 

EnlarKcd edUlon, pagea. Full bound* tti poekeb 
book foim, leather, gilt edgoo. Price tl.SO, by mall, free 
of poMtoge to any adilrena fa the world. 

BTF“A ctmiiar j* 1 i owing la full the very elaborate 
Index to thia very Important book wlU bo laent froo of 
poitLage to any one who win apply. 

HENRY CAREY HAlRD ft CO. 

Industrial PubllsberB^ Bookecllem and ImporterSf 
SlO WaLuut Bt. PliJlaaelphlA, Pa*, U* S. A. 




CHOW*OABI> WHiTTNa OE LETTEBING.— 
J Oaljf field not overwortaPd* 9a™r*i» ecuroML 
OnTi ia the odIt Kactieeb tboEOdsti w4 pemn>) 
1 Bitrwet loEi. Wo teoek by mail and EUBTUite* snooofs. 



XuT terms. Write for luTSfi Interectlng FREE Ost- 
«Lo0* THE DETROIT SOHOOL OF Ll^TrEBrNO, 
Depth P M. Detroit, Mkctai 

"Oldest end lugert Seboo) nf imhiiid*'' 



Drawing Instruments 

and Materials 

MOST COMPLETE ASSORTMENT 

ALL GOODS WARRANTED 

Rlolrtar InstTxuuenki of Preoiataif 

Kone better. Their meahenleol 
merite chnlleaB* eriticiua. 

Rlu» PrlQt Pn|>erA, Tandykn fiolAr Filler 
Write tor CetAlogue lid pegee 

EUGENE DIETZGEN CO. 



itiMotrMii. 

CkiCifl* 

KFIrtlSCnifh 
Sea FractHO 




JI9-12I W.TUSt 
New York 

US Bornit St 
Ntw Grieii 



A FINANCIAL OPPORTUNITY 



The Earning Power 
of Money Invested in 

IKORNITI 

Here is a financial Opportunity to 
^ make an investment in an up^to-daie, 
cnergeticf money-making Industrial Man- 
ufacturing Company^ wkich owns ail the 
- United States patents^ processes and ex* 
elusive rights for producing Komitf a 
product never before manufactured nor 
sold in thb country» The demand for 
Kornit is great, and the profit of manu- 
facturing and selling is ENORMOUS. 
QRead every word of this announce- 
ment and ACT AT ONCE, 



The 

Earning Power 
of Money 



Tn a r^^pnt in "Sutwes^" Henry Clews 

sayR: "Money r^^prpnpnts ttic efTorts of mnn/* 

If onf^ has a milcion dollRT-^^ he can^ for a tjay. 
ronlml a force e^nJnl to a million men. Every 
dollar one flavt*R plvpi? hirn practical control of 
the eefvicpR of one man for ono day. The man 
who has the ability and Atrenj^th to save money 
can make these moneyfi work for him is If 
tliey were mpu- The question Ih, anti 

WilERE can it be used to the greatest advan- 
tai(t^7 If you Invent It at small rate of ^nter- 
cjst. you simply give flomt otic el*c the oppor-' 
tunlty of maklnK your money earn tnotiey for 
THEM; If you aperul It^ all postilblllty of mak- 
ing it work for you is lost. 

One hundred dollars Invested at 16 per cent. 
Interest will earn fn a year as much as aixteen 
men worklufl' for you one day,, It la^ however, 
poKBlhle to make one hundred dollars do the 
work of ten, fifty or even one hundred men; 
It depends on how and WHERE you Inv'eat It. 

Every man fn desiro^i* of seourins for him- 
self a competency which will enable him to en* 
Jny the fruits of hi? labor at as tarly a period 
In hla life an poPHthlo. This 1b a problem, how- 
ever, which is beoomlnE more difficult and more 
complex each year, 

Conalder these facte Berlous]y^ and decide if 
It Is not wise to Invest at ont-e In THE TCOR- 
KIT MANUFACTT’RTXrT COMPACT, and draw 
a handsome yearly Income from Its enormous 
enrnlnfre. 



THE STORY OP 
KORNIT 

By President Chas, E* Ellis, 

K ORNIT was invoated by JoitAyx 
Glhtav Bikjjicii, 11 fiubjert Of tho 
Cziir of Russia, residliiff at Menkenhoft 
nOflr IJvenhof, Russia, and Is a Homo^^o- 
neous Horn or Hoof substant'O, Kornit Ih 
produced by ^rrindbif? born und hoof shav- 
ings nnd iviiste into n palpable pawdf*r and 
then presslnj^ under heavy hydraulic pres- 
sure with heat into a homogeneous «lnb. 
This slab produces a substance w'hicb can 
be sawed or turned the game as ordinary 
wood. It is of a beautiful black consigtency 
and Js Extremely Valuaiile as n Nox- 
OoNnucTOR FOR Et.ecteical Sltpltes. It Ig 
fl matter of record that the eiectrical Indus- 
try in this country At Tuts Time Does Not 
Have r gatlsfnctory malerlal for heavy or 
high Insiiiatlng purposes. A slab of Koruit 
one Inch thick was tested in Trenton, New 
Jersey, by the Imperial Porcelain Works 
and was Fornu ro Have Resisted 9G,000 
Volts of Rlectkicity. Tt may be interest- 
ing to note here that the heaviest voltage 
which is transmitted in this coantry is be- 



York. Tho voltage iransmiUed by this 
company is between 40.000 and 50,000 volts. 
Kornit is edtnilly fia good ns a non-con- 
ductor for eloctriciil puriiosesi and supplies 
as Is hard rubber. 

The average price of hard vulcnnlaed 
rubber for electrical piiiiioses is to-day con- 
siderably over one dollar per [louiid— at the 
present writinf? soinethiug like $1.25 per 
poumh 

KoUXTT CAy BE f^OLD AT TWEN'TY-Fn'E CENTS 
CER PoiTxi) and an enoumoi s profit can be 
luiide at thifi price, so that it Can Easily 
at: Seen that where Kornit is EgirALLY as 
G oon and as a Matter of FActf in many 
iuHtances, u Rktter non-coiidiictor than hard 
rubber, it can compete in every ease where 
it can he used with gmit success on ac- 
count of its price. For electrical panel 
boards, switchboards, fuKO boxes, cut-outs, 
etc,, tbore are other materials used, such as 
vulcanized paper fibre, slate, marble, etc. 
A pie<‘p of vulcanized paper fibre, 3x4x1 
inelL in lots of 1,000, brings 20 cents per 
piece, A piece of Kornit of the Same Di- 
mensions could be sold with the Knoumou^ 
Profit of over 100 peb cent, at ten cents. 
The absorptive qualities of Kornit render it 
such that IT IS Fab l*RKFEmviiL£ to that of 
vulcanized fibre, it will not maintain a 
fiame. Of all the materials avhieh are now 
in the electrical market for supplies and 
insulators there 1 b. as we bare stated above, 

nnmi -DiH-f- will flll 







inch averages from 1.3 5 S pounds to 1*511 
pounds, ’ivliioh the reader can readily see 
Is More Than Satisfactory. This test was 
made by a well-known electrical engineer* 
wiio Is now acting in that capacity for the 
United States Government ‘With a Standard 
Hieble Rios, testing machine. 

IVaste horn and %vhoIe hoofs are being 
sold by the ton to-day principally only for 
fertilizing purposes. There ia one town 
alone, Leominster, Mass., where they have 
an average of eight tons of horn shavings 




HR. JOHANN GUSTAV BIERICH, THE TN1.T3N- 
TOR OF KORNIT. IN HIS SUMMER GAR- 
DEN AT JJENKESHOr. RUSSIA. 



every day. These waste horn sliavluga nro 
now' only being sold for fertilizing material. 
These eiglit tnn?4 of liorii sliavings mimi- 
faetnred into Korn it and soiti for electneal 
pun^oses woiikl easily lirlng ?3,OOf>. At this 
price it wo;iUl lie seilliig for less than one- 
flfth of what hard nibher would cost, and 
about one-half what other competitive ma- 
tcrinls would sell for, even though they 
would not bo as satlsf:ictory ns KqmiL 

kornit has I keen in use in Russia about 
four years. In Riga. Russia, which is the 
largest seaport town nf Western Russia, 
the Electrical Unions there are using Kor^ 
nit with the greatest satisfaetlom landing 
it preferable to any other insulating iiia- 
teriah 

The expense of mamifactiiTing IsLornit 
from tho liovn shavings is not large, as the 
patentee, 3!r, Bierlch, has invented an 
ecoiioinleal and satisfactory proces.s which 
produces an article that, in the near future, 
will lie used in the constnietlou of almost 
every building In this country. 

Besides electrical insulators* Kornit can 
be used for the ma nufacturiiig of furniture* 
buttons, door ImnfUes. unihrella, cane, knife 
and fork handles, bnish and sword handles, 
revolver handles, uilrror backs, picture 
framesp toilet accessories, such i\a fancy 
glove boies* jewel cases* glove stretchers. 



eaoe lUiB. omce nuca as paper 

knife and pen holders, Ink stands, pen racks; 
medical Instruments* such as syringes, eat 
trumpets, etc., etc,; pieces for games* such 
a a draughts, chessmen* doTnlnoeSi checkers, 
counters, chips, ertbbage boards, etc.; tele* 
phone ear pieces, stands, etc.; piano keys* 
typewriter keys, adding machine and cash 
register keys, tea trays, nsb tray a, scoops* 
mustard and other spoons* ^alad sets, cigar 
and cigarette cases, dgar and cigarette hold- 
ers. match boxes, and hundreds of other use- 
ful and ornamental articles* all at a large 
and remunerative proflt. 

THE GREAT DEMAND FOR 
KORNIT IN THIS 
COUNTRY 

T here is one manufacturer at/ine here 
in New York that uses 60*0{)0 square 
feet of insulating material for panel 
boards every venr. He is now using slate and 
marble, but IT IS N'OT SATISFACTORY, for 
tbe reason that in boring and transporta- 
tion It Brfaks m> Easily, Koenit witj:. 
Answer the Puhkise of AIanufactub- 
iNo Panel Boahoh \ kry Much More Satis- 
FACTOEiLY. Oil 60,000 squiiro feet of Kornit 
there ivould l>e a net profit of over $30,000* 
oi‘ 50 cents for every square toot iiscKl. 'i’nia 
One Examci-E Is cited to show you Tile 
Enormous Profits wiucli can be made. There 
are a great many other panel and switch- 
Ijcard mnoufactiirers in this comity* You may 
be Interested to know that a panel Ipoard Is 
a Bmali switchboard. There is one or more 
n every floor of all large buEklliigs where 
electricity iB usctl. They each have a num- 
ber of siv itches mounted on the*m. so that 
those in charge can turn certain lights on 
or off, and by these panel hoauls all the 
electrical povver in the biilldlng is controlled. 
They mui^t be of a reliable non-conducting 
material. Kornit can be used for this piu- 
pfwo almost exclusively. The largest eiec- 
trical manufactuniig concerns in Riga, Rus- 
sia, ARE UftiNQ Kornit Only for this Pun- 
po.se, after having tried dll other so-called 
iioii-couduetlng compos it Ions. The electrical 
trades alone cun coiiHume a great mimy tons 
of Kornit every day in the year. If only 
two tons of Kornit is manufactured and sold 
every' working day in tiie year it tvill En- 
able THE Kornit iiANURvcTUHiNa Company 
TO Pay 16 Peh Cent Uiviueni^s Every Year, 
Of course, if four tons a day are sold the 
dividends would be over 32 per cent, per 
year. Tins is Xot Uifrohable, An Extebt 
Electrical Engineer who holds one of tlie 
most respou^ilbR? positJoita here in Kew York 
City made the statement, after thoroughly 
examUniig and testing Kornit for electrical 
purposes, that hi his most eonservaUve esti- 
mation there can, be ten tons of inanufact- 
ured Kornit sold even' working day iu the 
first year. This would mean that the Kornit 
Manufacturing Company would pay a divi- 
dend out of its Ciirniiig^s the first year of 
over seventy-five per cent, (76:^>. This is 
probably more than will be paid the firwt 
year, but there certainly seems to be a good 
pro&pL'ct of paying ii large dividend the first 
j^ear. 

Thebe will be Such an Enoemol^s De- 
mand FOB KOBNTT AFTEE IT BECD3IE0 INTBO- 




DtrCED THAT FEOM 1 EAB TO lEAS THE UlYl- 
DE^DS EARNED WUX BECOME LaBOEB, THIS IS 

THE Best Op w>rt unity to Make an Invest- 
ment That You Have Ever Had. 

It is a well-known fact tiaat The Most 
Legitimate and PRoFitAnLE way to ^Uke 
Money is by manufacturing some product 
that Is *‘Necessaby" and One That Can iee 
Fueuy Controlled so that nobody else f'an 
manufacture the same article. Look at 
Sugar (which is protected by a blgli tariff); 
at Standard Oil, the Telephone^ the Tele- 
graph, and we might go on and enumerate 
many more monopolies. They are the Bio 
Money Makers of To-oay. Korn it Cannot 
BE MANUFACTUaED BY ANYBODY IN THIS COUN* 

TRY Except Ourseiaes or Oi:b Agents. We 
own a)] the patents Issued liy the UxiTEt) 
States Government to the inventor, Mu. 
JoHAN^N Gustav Biericu, in TtirssiA* These 
patents Have Been BomiiiT from ^Ir. Bterich 



IctenainB toe erecuoc oi a laeiuvjr 

for the English company at Stoke Newlng- 
ton* X., London, which he has just EROuaHr 
Tt> COMPLETION IN THE HOST SATISFACTORY 
MANNER. Mr. Eiebicii, Jr., will have full 
charge of erecting and mniutalnlng the 
Kormt factohy in this country. It la 
planned that oi r factory will be coa£- 
pleted by Ferhuaet 1st and that Kornit 
SHALL BE A WELL-KNOWN AND ITNIVER- 
a.Vl-LY USED ARTICLE IN THE ELECTRICAL AND 
OTHER TRADES OF TUTS COUNTRY EARNJNQ 
ANII PAVING LAHOE AND SATISFACTORY DIVI- 
llENDS E.iCll AND EVERY SIX MONTHS, A fpW 
shares ohtaiiKNl now may be the foundation 
for a fortune or the much -desired income for 
sii[ipart in the uiikHowii years that are to 
come, \y^ leave it to you if it would not 
seem judgment to take Immediate ad- 
vantage of this opportunity. Anyway, please 
write me fit once nod let me know Just what 




KORNIT FACTORY, bTEWARK, R J. BELLHVILI^EJ STATION). 



and ARE Duly Transferred to the Kornit 

.\l ANUFACTURiNfl COMPANY, UUd tho SRIUe IS 

r;uLY Hecorded in the Patent Office of the 
United I!>tates. 

WE HAVE A FINE 
FACTO ;<Y 

factory is located in Newark, N* J, 
I 1 CBelloville Station). TJie BiachiDery Is 
DOW being assembled. To this end the 
aerviees of the son of the inventor,, JIe. 
KuKT Bierich, w bo is a graduate of Fbrjbubq 
Uniyeesitt Gehmany, has been Tetained. He 
will arrive in this country in the near future 
to take full charge of the scientific ranstriic- 
tion of the factory. Ma. Kurt Biertch spent 
txvo years In hts father*s factory at Menken- 
HOF, Russia, and six months at the ivork- 
shops in Riga, Russia, mastering every min- 
ute detail of the manufacturing and ’work- 
ing departments. Mr, EiEatrcH, Jn., has been 
employed for six moDtha recently in suucr- 



you will do. If it ii=i not possible for you to 
take shares now, write and tell me how 
many you would like and how soon it will 
he enliven lent for you to do so, provided I 
will reserve them for you. As soon as I re- 
ceive your letter I will answer It with a 

PERSONAL EETTFR AND WILL AHRANRE MATTERS 
AS YOU WISH TO THE BEST OF MY AlJlLITY. 

Remember, T have a great many thousand 

DOLLARS INVE.STED IN THE KORXIT MANITAC- 

TiTRiNo Company, and the minute you buy a 
share or tnort^ in tiiis Company we become 

Co- PARTNERS OS C'O-SH AREHOLDERS. It iS fOT 

our mutual benefit to watch and guard each 
others* interests. I will ee grateful if 
YOU WILL WRITE ilE TO-DAYt fiO that I iDRy 
know Just what you will do. 

I know yon will agree ’with me that you 
have never had presently to your notice a 
better opportunity to make an investment 
’Where such large profits can be made hc- 
oauae of the exclusiveness of control, and 
the great demand and the low cost of the 
raw material, 'which is now almost nractl,- 



tjtuly thrown aw^ty. Join me In tmg InveBt- 
ment, and I assure you it is my sino^te be- 
lief that In the future you will say: “That 
is the day I made the most suocossful move 
1 mj whole life/* 

nV OFFER TO YOU 
TO=DAY 

KorNIT ^^A^'^'FAf■TVRl^■0 COMPANY 
I is ill L'orj] orated under the laws of New 
^ Jersey and is eapi taliped with 50*000 
lULLY PA in .xox-AssKSHABLE sliarps at JIO 
ei-clu It is my intent km to soil a timitph 

NlTMaER OM.Y OF TlIKSlO KHAKEH at thO Xllir 

of flO eaeh. Tnx DoU.ars wile auv 
o:iE SHARE, Twenty' OoLLAita will buy two 

SHARES. KtR’Y l>OTXAltS WILL 111 Y FIVE 
Sl^AKES. O^E Hi XOREO DOLLARS Will. EllTV 
Tt J SHARES. TjiOFSANO TklLLARS 0>^E 

ri^fiiiiEU SHARES, Axn SO o>’. After you Inive 
one or more shares In The Koknit 
hiAM:FAL’Tv:HiNo TosIpaXy yOu may feel as 
do, that you have plaeml your ftavin^s 
wheee they wnx draw eegut^r iiml satis- 

FACTORY T.ARGE DIVIDEXDS. 

I SlTOULIi NOT RE A BIT .SURPRISED if these 

shares paid dlviriemls as hi eh as one hun- 
dred ]ier cent, in the iint far distant future. 
Conser]iieul ly, a few dotlRi’s invested now in 
ihe sliares Of the Korn IT ANUFAeTimiNO 
Co-MPANY will enable you in tlie future to 
draw a REorLAS income from the larj^e prof- 
its of the Company as they are earnefh The 
DIA' lDENDiS will he paid semi-aiimially, 
eveP3' s3s mnnthSj the first of l\Uiy and No- 
vember of ea<'h year. Tills is one of the 

BEST OPPORTITNITIES YOU WILL EVER HAVE PRE- 
SKNTEU to YOU iN Y^OUR WHOLE LIFE-TIME, 

I Have Inverted a Hreat Many 1'frausAND 
Dolt^rs in the Korn it Manltfacturtno Com- 
pany, AND I FEEL SURE IT TS ONE OF THE BeST 
Investments I have Ever Made. I ean 
rBi TiiKULLY say to you that I fully relieve 
that j'ou Mdll l>e mure than pleased with jxnir 
investment and that you wii.l never be 
SORRY. IIKMOIBER, that j'oii here have an 
opportunity' to iieeomo interested in a lara:e 
Industrial niaiiuraeturing t'Oiieern nianiifae- 
tUTtn^t a prodiii-t, Avith an eYcliisive TnoiKipo- 
lj% wJiieh HAS NEVER BEFORE betui HiailUfaC' 
Lured or sold in (his country. 

Remember, that it is by no means an 
experiment as it ha,s been succks.sfuixy 

MANUFACTURED A NR SOIT> FOR OVER FOL’K Y'EARS 
IN Russia at a Ljvuot: profit, and the imiriu- 
faeturer aud inventor recently wrote that tiie 

DEMAND JS INCRtLVSINO EVERY BAY, beyOIKl tllO 

capacity of their niamifacturiii^ facilities. 

Now is tbe time for yon to take advan- 
ta^te of this tnajsiiitleent oxiporthnity to make 
an Investment in these shares, 1 earnestly 
retrieve that in a few j'cars tuese shares 
WHX BE WORTH FROM FIFTY POLUtRS TO ONE 

HUNDRED miLLARs oach Oil accouiit of the 
r^vROE DiviPENUa whieli tlie company -will oam 
and regularly pay each aud every rIx 
months. It is a well-known fact that ¥10 
ahare^ that pay fifty (50) to one hundred 
(100) per cent, dividends will readily sell 
In the open market for ¥B0 to $100. IhiE 

DUTT>OOE FOR THE KoRNTT MANUFAUTuaiNG 

Company Is such that it seems impossible 
for the earnings to fall far short of these fig- 
ures, If the comoanv onlv makes and sells 




FKESmENT CHARLES E, BLUS. 

tAvo tons of Kornit a (\i\j for the first year, 
and makes a iirotit of only two himdretl dol- 
hir.s per ton, it would mean a profit of over 
sixteen x*^^‘ cent. (16^) the first year. If 
this business were doubled the second 3 ’ear, 
of course tbe earning caiiaciti'^ would double 
and the rllvklends would l>e over thirty-two 
per cent, Prominent and Avell-known 

Electrical Engineers assure me that this 
product cannot help and is Isound to make 
enormous profits. I won Id recommend that 
you send for as uiau,v as you may wish at 
oiico. Yon, In nij’ conservative opinion, can 
safely count on the large earning cax>acity 
of these shares. I wdll at once w'rite j^ou a 
Xiersorial letter w'ith ftill Informaliou, and 
send 3 ’ou oiir illustrated book, *"-A Finanelal 
Op [lort unity.” containing a score of photo- 
graphs of the Kobnit indnstr^^ t-aken in Rus- 
sia. 

Please let me hear from you. 

Yours A'ery truly, 

CHARLES E. ELLIS, 

PRESIDENT, 

7I7B Temple Court, 

New York City, New York 

[Mr. Elils besides being President of this 
company is also President of two other large 
and successful companies, owning shares 
therein valued conservatively at over $250, ~ 
000.00. Ifr. Ellis has other investments In 
New York City real estate, bonds, stocks 
and mortgages to the nmonut of many more 
hundreds of thousands of dollars. Any bank 
or mercantile agency will tell yon his guar- 
antee is as good as gold. This Is a success- 
ful man who tviahes you for a Co-partuer as 
a Shareholder and Dividend "Receiver in this 
Company , Remember, you will do business 

rif^rs/lTinttv Ki-IFh YTt- TTlItc: In +lnle tin a +f aw 





THE INVENTION OF THE 20th CENTURY 



FULL, SIZE 



A Combination of 

An Outside Callper„ an Inside 
Caliper, a Divider, a Straifflit 
Edlfe, an Ani^le a Depth 
Gauffe, a Tr^^Scjuare, a Center 
Square, an Ang:le Protractor, 
a Center 
Gauge t manj 



Wrns^r^mm 






MacKinivts, Tool MaKers. P&ttern MaRorflip 
Draught* motif £lectriclaii 9 j f^veryliodsr 1 1 

Tliis new scientific^ yet simpte device for taking: measufementsy 
the WIET^GOETHE COMBINATION GAUGE a /* 



$1.00 



'Would be marvelously cheap for 
thii INSTRUMENT* yet we g:ive 
it to you— 



FREE 



Were r on evor, while performlnR Homo tocchanical work, canfronted b? Almost Inionnoimtublo diffloultio« becnoM fon did 
no4 iLEFe tbo i^roper tool to take monsur^Tnonts t 

GET THIS WONDERFUL GAUGE 

Uode of superior Hteeli thorciqgli^ tested os tn Hh , nD€'xpflnRe nparsd cn workiiiBnahlp or mutorial. Oonstautand no?el 

UMM noder sU clrounistaDii^es. Solfeo uJI the different and difficult problems in shops aad oiiKhwhere. Oompleto in nont 
Leatherette Ouao with Metal TrimmimSk 

HERE IS A .SPECIAL OFFER 

Koad thU. We want to Incrense the ^nbncrlptlon Llat to onx Monthly JuurnaL 

MnnFPN M Af^HIlVFPV foundation of civilization reats on InTentiong. of new machinery, 
JTlMLfLtlVli JrLrWllillL<l\l to keep abreast of Tnechiuiical progrcBa ahciuld be the aim of every 
lalelUgentman. Our publication keeps you in.forra'’d+ audit la written ao all can, understand it, and 
the beat llluatrated of Its daeij MODERN MACHINERY co*»ts only »1.00 n yoftr. We want to 
yet yon atarted reading this paper xcgiilarly. and therefore mate you thla offer. 

Send U 3 your subscrlptian and at once, encloeinfffl 00 , and we will mall yon MODERN 
MACHINERY every month for one year and a WIET-GOETHE COMBINATION GAUGE 
FREE at once- if not ^uat as represented, send the gauge right back and we will refund 

S our money. Don’ I delay accepting ttif« propoeitlou; write to-day. Remember money 

ack tomorrow If dlBeatlsded. 

If yon are at preecnt a subscriber to MODERN MACHINERY you may take ad^ ^ 
vantage of our offer, and we will exte nd your subscriptLon one year ahead from present 
date of expiration. 



Modern Machinery Publishing Co. 



-HODERN MACniSEItl 
PUBLISHINO CO. 

1313 Security Bids., Chlcafi 



Date. 



1333 Security Building 



CHICAGO 



ILLINOIS 



^ _ GENTLEMEN:- Enel M&d find 

^for wJilc^h pleow send TOC 
Modern MACniNEHY for o»e ve*r 
_and alAo Bond mo one WTET GOETHE 
OOMSIHAXrON GAUGE FREE tu ad- 
veriiBed in Pop alar Mochan It id uiidoif^ 
stood that If I am diBRatlsfled that I mo,? rt tum. 
tbsgauMa and my money will bo refandeiL 



A TOOL CHEST 
in your Vest 
Poclfet 

Always at hand— 
Never in the way. 



ONCE MORE WE OFFER YOU 



VInu iaC(atle]h Fopulu MfcHonlct when wrlUof AdrertlHii, 






S M A L, 



REFRIGERATING PLANTS 

FOB THlf 

HOUSEHOLD, RESTAURANTS. 
HOTELS, SALOONS, ETC. 



.SOMCTHINO OF A NOVELTY in th« 

way of a 5maU electrically operated refTifferatlnif 
machine for tlie hDiiiie]ii>3iU which may be u$ed for 
supplying a relrigcratur box with dry cold air. and 
alj^o tor the purpose of nianufacturJitg Ice from ster< 
lUxed or olhefw Ise purified water. The machine has 
a mfrifferCkiinif cftp-acitsr equal tu the melt'* 
ngor the use of 300 t>oumtlu of lea m. rlaar- 
Kt IS ftutotnbfic and is as from com- 

fslicatio Q A as It is possible to make a machine of 
this character* It is lirsAt&ll«eI «n the same base 
aft the refrigerator, becoming part of It, SO that the 
entir* filant Is shipped as a unit* It being only 
necessary to connect the power and water when it 
ts ready to operate. 

The machine Eft to motor drlve^ and may be operated by a oi^»-hnlf 

liorso>fiiO'W'«r ol«ctrlc anotor* any motive power however may pe employed* When operated for 
10 or 12 hours each day it wilt manufacture IO p'QunclAi of h^|£l>enic lco» besides refrigerating 
two storage compartmeiUft to a lemperaturt Of thirty-five to thirty -eight degreeft Fahrenheit* You secure 
lower and iDDfe teniii ere tiare* le AS cost than using lee* 



Manufactured tbe 



E. £. SAVAGE 

Western Representative 



BRUNSWICK REFRIGERATING 
COMPANY 



Dearborn Cltt'CA.GO 



/ 



NEW BRUNSWICK* N. J. 







How to Sell Goods 




in Mexico 

The manufacturers of the United 
States can largely increase their trade 
with MeKicD hy proper proaentatioa 
and representation. 

In order to assist manufacturers to 
properly put before the Mexican trade 
their product B, The Publicity Company 
of riexico City has been organiz^ by 
some of the prominent Mexican and reti- 
deot Amencan busiueee men, who by 
long residence and business ex^rieoce 
in that Republic are in a position to 
render a service of great value to manu- 
' facturera seeking the Mexican trade. 

We invite correspondence* be 
quite free to write us fully* 


ADDRESS 

THE PUBLICITY COMPANY 

P. O. BOX, ?4 

MEXICO CITY - MEXICO 




THE NO* 42 BENCH: ALSO MADE WITHOUT CABINET 
Write for Catalog and Prices 



GRAND RAPIDS HAND 
SCREW CO. 

146 South Ionia Street 
Grand Rapids - - Michigan 

LftTBedt Miaatactarers ef Maaaal TrsLalaf iad Heaie 
Bnebes la fbt Worl4* 



PleaM mantlpn Pdonlftr ICechimlos whan nrltlns BdTertfsarfc 
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THE NEW MOTOR SKYCYCLE No. 19 



Contftin.» jp^atures Absolutely 1Jni4|ue In Airship Cons ts'uct ion 
Sensations When Skysailin^ 

By Carl M}/ers 



[Prjf, MycTfl ia ihe leading aclentltic balloDii maTcer In thJe country, ami has proi'ldetl faclltllefl found nowhere 
clHo, a’ bin Jjallouu t'ann, 'oeat Frankfort, Nk Y+ Here the hallooiis uHod by ihe U. S. Army are conulructed, and 
Icftta J4ui fixperliuemB of a military character are made — Editor^tt JJolc.J 




At Anchor, Befvre Flight 



I oonaider my hU?li speed motor air- 
ship which ha;^ ht’ci :3 Ui succesi^fiil operatloti 
during the past tliree months the nearest 
approach thus far made to the coimimrdnl 
uir&hip, either here or abroad. In addition 
to a large number of flights made by myself 
at the Balloon Farm, it hag been demon- 
strated in public at Syracuse and other cit- 
ies In Iflew York, and operated during the 
two weeks exposition at San Antonio, Tex, 
!t Is the only airship wbicli can be easily 
packed and shipped on short notice, and 
that will endure exposure to all kinds of 
weather. It presents quite a Tvide depar- 
ture from the typi<?^t airships abroad and 
which hare been generally copied in this 
country. 



This is my nliieteonlli airship and is a dJs- 
tihot Improvement on all others I have 
built, the first of which, 24 years ago, was 
the earliest airship to be raisetl above the 
earth and navigated by the efforts of the 
rider aidC‘d by the wind. Later I made 
and sailed the first airship known to return 
to its place of departure, and in each suc- 
cessive ship I iiave been able to make some 
desirable change with a steady, though 
gradual, improyement* 

Balloons have not given the same oppor- 
tunity for progress, having retainefl the 
same general features of many years ago. 
My nineteenth airsihip, however, differs lb 
many distinct features from nil other air- 
ships whatsoever. 




Risinif Above Obstacles 

Its clil?f foauii'c! is Us portability aad 
convoniQnct? in ttausportatlcm mid its ready 
assembla^re for uso upon arrival at any 
point, wbicb should make it especially use- 
ful as a nar airship, operative anywhere at 
short notice* It consists first of a motor 
car just large enough to seat its rider, and 
at the front end of which, like a dashboard, 
is the complete gasoline motor and all parts 
in position, ready for instant moTeinent. 
Attached to this cur in front is a boat-like 
frame consisting of a boat's keel and gun- 
wales, arranged to telescope compactly 
within itself, or to extend forward 18 ft 
This supports the screw shaft and pro- 
peller blades, and altogether weighs only IS 
lbs* At the rear of the motor car a similar 
frame work attaches, also IS ft. long* This 
supports a shaft, terminating with a double 
bladed aeroplanCj tilting at any angle and 
revolving in any plane, as a universal bal- 
anced rudder or guide to flight right or left, 
up or down. This double rudder remains al- 
ways baiauctxl and Immovable when not 
chungetl by the operator. 

The motor weighs 32 lbs. and runs at such 
terrifle speed that its sen^w shaft and pro- 
peller blades, which arc coimcctcd, are in- 
visible to the when in flight* The power 
of this motor I have not yet definitely iiioas- 
urtKl, but it has been run up to 3,000 revo- 
lutions in 60 seconds. 

Tlie propeller is reversible by a lever In 
the car, and will rim the airship backward 



or forward, the rudder aeroplane working 
equally well in cither direction, and eua- 
Ifling the vessel to describe very small cir- 
cles, or spin upon its OTvn center within its 
own length* 

All of these features are absolutely 
unique la airship construction or airship 
sailing* 

The entire frame with motor and steer- 
ing features and rider, with about 100 lbs, 
of baggage or ballast, is buoyed exactly by 
a hydrogen -proof chamber 54 ft* long and 
16 ft* diameter, whose enclosing netting at^ 
tacbes to the gunwales of the motor boat 
frame* This gas chamber is in shape un^^ 
like any of the so-called airships In usej 
being a symmetrical sharp-pointtHl spindle 
which pierces the wind w'itbout experienc- 
ing opposing resistance or change in form 
either at high speed in the air or when an- 
chored in the wind storms on the ground 
without shelter of any kind, as has been Ita 
fortune during an entire season’s exposure 
to whatever weather appeared during its 
engagements from week to week. 

This new motor airship seems to do all 
that any other airship has done and do it 
easier, quicker and at much less expense 
for gas and transportation and operation, 
while its plan and construction are such 
that it is adapted to enlargement upon the 
same lines to great advantage j thus the 
doubling of its dimensions would give it 
eight times its present buoyaucy, permit- 
ting vast increase in power and In speed. 

There Is literally no peace on earth like 
the peaceful glide of an airship in a storm, 
which merely lifts it along. In perfect quiet* 
Meanwhile you make such headway as you 
ma 3 % while the wind takes possession of 
the airship and bears it as the wTud blows, 
according to the spee<l of the TVind* If the 
airship Is headed agalust the wdud current 
and has about the same speed as the wdod, 
then the vessel remains over the same spot 
of earth* If the airship is steered In the 

same direction that the 
wind is going, and at 
the same speed, then 
the airship flies twice 
as swiftly as the wind 
over the same spot of 
earth. 

The airship may be 
steered readily to the 
right or left of this 
course, either with tlie 
wind or against the 
wind, at a moderate 
angle. If steered 
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straight aero&a the wind ctnrent it drifts 
down stream or with the tide, so to 
speak, like a hoat drifting broadside 
along. An airship can stem a light wind 
or sail against it slowly^ but if at tho 
same time It attempts cutting circles like a 
skater on ice, it immediately'- drifts away 
whenever its broad side faces the current 
and soon passes out of sight of spectators 
at the plaee of ascent. On the other hand it 
may find regions of absolute calm above, or 
Btratifled currents or air having Tarioiia di- 
rections, Bome one of which may be favor- 
able for reaching a particular locality. The 
prevailing air current in Texas seems to be 
a ^eady drift of air, of unknown thickness 
from the gronnd up. 

During my airship flight one Friday at 
San Antonio., I found this current 2,000 ft. 
thick, surrounded by a calm layer 200 ft 
thick, and this overlaid by a stlH ample 
current immediately above. Two days later 
St was in an opposite direction and ex- 
tended to 3,000 ft., very lUgliost elevation 
that day. Had an airship remained con- 
stantly above, it could have traveled in the 
Friday current and returned by the other, 



aided by motive power and steering. If air- 
ships were making voyages for business or 
pleasure only, they -would rise in the quiet 
early morning, and travel all day and be- 
calm or anchor at night low down or seek 
and retain tho same current higher up for 
a long all-night voyage, If wind near the 
ground fail, as it usually does outside of 
Texas* 

Accidents with any form of motor airship 
have been comparatively rare, and have 
only occurred when experimenters have 
boon Inexperiencedj or have attempted feats 
or experiments regarded hazardous or posi- 
tively dangerous from the standpoint of ex- 
perience or common sense. This progress 
■will not be stayed, or go backwards. The 
basis of the progress is the lightweight 
motor, and a gas vessel absolutely impreg- 
nable to hydrogen gas. My new motor air- 
ship No. 19j I consider the nearest approach 
to the ecuiimercial airship thus far secured, 
and there unquestionably Is a constant and 
growing demand for airships for exhibition 
and advertising purposes, and for recrea- 
tion. Sailing the ocean does not compare 
with navigating the air. 




Hnglbb ^*Trl-Car^* With Si 

The English “trUcar” has liecome popular. 
It has two wheels in front and u third, the 
driving wheeb behind. The car is an evolu- 
tion of the motor tricycle, These cars w'elgh 
from 400 lbs. to 500 lbs., carry one or two 
passengers, travel rapidly on level ground 
and are good hill cUmbers. The motor is 
S bp* and the cara cost from f250 up to 



Hp*, Twi^Cy Under 

$57S. Tn somt of the two-scut cars the 
seats are placed tandem as iu the Illustra- 
tion from the Autoinobilej In others side by 
side* 



If you want any maebine or device and 
do not know where to get it, ask Popular 
Mechanics. luformatlgii free. 
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SINKING THE PORTABLE TUNNEL 



The noye] method of consitniotiiif? the tiew 
tuuuel under the Seine for cnto'ing the 
lines of the MetropolitEin Raihviny of P&rl*? 
1ms previously been trented in these pages; 
II gnipbie iKjrtnipil of some of the Interest- 
ing features of the work wlH be found in 
the aecompaiiying Illustrations. The tnmiel 
la built In sections— huge calsaoiia of steel — 
which are floated to position and sunk. 

The vvalls of (?aeh seel ton are lillo<J with 
rubble when it Is s ink and the flanges on 
its tMJttom bold it away from the river bod 
and form a space front which the water 
in expelled^ This space is used us a work- 
ing chamber where the work of excavation 
is carrltHl ojl w'ith ordy ii niodenite degree 
of compressed air. C'onnceliiig tubes in the 
til line I lioctiousj provided with ladders, are 




Laohlng 4own one of the eteel coanectlag tubes 
up which workmen and materiel pass 

hs(h 1 for passing in and nut of the working 
ehamlter. As the bed of the river is oxea- 
rated, the sect ion sinks lower and louver 
until it is at last beneath the surfacOi AU 
bolloiv spaces are filled in with nibble nS 
the work proceeds and the tunnel is flnuUy 
covered over. 

Conditions in the working ehamher are of 
the beat Electric lights are used and tele* 
lihones afford eommumcatlon facilities. For 
dealing with the rock strata a sfiecial 
powder which gives off little fumes Is used, 
11 ud excavated material Is rapidly removrd^ 
This material passes up the connecting 
tut>es ill steel buckets which, on reaching 
the top, are tilted to precipitate the materml 
into barges on the surface of the SelncB 
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INSIDB ONE SECTION OP THE "PORTABLE TUNNEL ” ^*Thefte »ctLons or Are About 110 

t|. lon^ And Are ovnl In form* The Meet connecttng;' tubes are seen at the center- This view was takeri 
before the caisson was submerged and while the top was open to the daylight- The tunneL will carry 
two tracks and wilt torm a link Ln the greatest underground system In the worLd* 




EXCAVATING THE BOTTOM OF THE SElNE»The working chamber ts under t^e tunnel section and 
fs formed by the flanges on the bottom of the same. Compressed air keeps the water from seeplne In 
between the river bed and flanges- The man on the left Is stopping a leak with May* The tunnel 
gradually into the excavation until It rests below the surface of the river bed^ 
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TRAVEUNO AUTO REPAIR SHOP 



Tf it Is not convenient to jowt auto 
ro tLe repair shop, semi In a telephone call 
anil the machine sliop will come to yon. 
This is the latest improvement in doctoring 
jdck automobiles. 




Coarlflir MqIw Wi^. 



Traveling: Repair Shop 

The repair simp is itself a motor car^ and 
Contains a full assortment of the tools neces- 
sary to make all ordinary repairs, and a 
Kni>ply of parts to replHce broken pieces of 
machinery. Skilled machinists accompany 
tbo traveling shop. 



COBBLESTONE POWER H0U5E 



An electric power house has been com- 
|^Jtete<l at ML Clemen&y Micli,, construtded of 
ordinary cobblestones, laid In cement. Still 
more unusual^ in these days is the star^k 
which is 65 ft. hUb, and 9 ft. sqiijtre at the 
base, also built of tbe same materials. 




Built ol Round Stoii« 



STRENUOUS LIFE OF THE TRAIN 
DISPATCHER 



The position of train dispatcher calls for 
a man of great physical endurance and ab- 
solutely steady nerves. Xo other occupa- 
tion carries with it an equal responsibility, 
and it is no wonder that a few years at 
this work makes a young man gray» The 
remarkable thing is that colUsiooa are so 
few. The Railway Age presents an unusu' 
al and graphic lllutifration of the possibili- 
ties of collision on a single track road, and 
says in explanation: 

Let ns assume a single track with t’wo 
trains running in opposite directions at the 
same time; here^ evidently, there is but one 
meeting point. But if we have two trains 
running in each direction, each of one pair 
must meet each of the other pair, and we 
have four meeting points; with three trains 




In each direction we have nine meeting 
points; with four trains in each dirGCtioii 
there are Id meeting points, and we have 
derived thus the fact that on single track 
The possibility of head coIJisIoiis Increases 
as llie square of the number of trains* The 
accompanying diagram illustrates this very 
forcibly and also .serves to Iming forth the 
inereasefl possibility of roar collisions from 
any growth in the traffic. 

It is evident that there is no chance of 
a rear collision with onlj" one train in 
eacii direction, but with two trains in each 
dirwdion it is equally evident that there 
are chances for two rear collisions, and with 
tlireo trains in each direction four chances 
of rear collision follow, Increasing one 
chance of rear collision with tlie cidditlon 
of each train. Or, in other woixls, the pos- 
sibility of rear collisions is directly as the 
number of trains, 

Steel rails not only wear faster, but break 
more often on bridges than in ordinary 
track. 
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FIRE DEPARTMENT BUT NO FIRE 
ENGINES 



Racine, WIs., with 35,00(1 people and many 
lar^e manufactories, some of the most In- 
flammable character, has no fire eni,"1nes. It 
has, however, a fire department, and more 
than ordinary protection from the flumes, 

A high pressure water system explains 
this unusual couditiou. On the highest point 
of land In the city rises a great steel eohiiun 
25 ft in diameter and 90 ft. high, bolding 
330,000 gallons of water* Under normal con- 
ditions this gives a pressure of 60 ilis*, but 
when an alarm sounds the touching of ii 
button instantly opens the gates and allows 
the full pressure to enter the 56 miles of 



DIFFERENT SHAPES OF WIRE 



Square wire, flat wire, oval or star-shaped 
wire; in fact, wire of any shape desired can 
be had out of stock or will be made to order. 
To most people the mention of *^wlre’* means 
the smsillj round piece of metal that is 
stretched on poies^ or holds the barbs for 
!i fence, or a thing that breaks and lets the 
stovo'pipo fall. Modern demands, and an 
endless variety of automatic ruachtnes form* 
ing a stiil greater assortment of pieces, has 
resulteil in the perfection of the art of wire 
drawing. A tdcee of soft steel is fed into 
one end of these machines, and in passing 
through comes out at the other end a fin- 
ished bicycle hub, a knife blade, hair-pin or 





A Few of the Mmny Varieties of Wire 



mains, with a pressure of 125 lbs, at all the 
hydrants; a pressure that cleans the shingles 
off a roof like a whirlwind. During a recent 
fire 26 streams were played on a fire. 

As the hose carts can make better time 
to a fire than steamers and get water on a 
file the instant hydrant coimeetlon is made^ 
the system is found a great Improvement on 
the fire engine service* 

♦ * » 

An eastern firm has built some submarine 
boats whiebt it dainis, can be operated from 
the vessel from wldcb they w'ero launched 
by wireless telegraphy. It is reported that 
the five boats built have been sold to an eas- 
em government* 



some one of thousands of other small 
articles. 

To operate these automatic machines for 
the best results, the shape that is fed into 
them should be the nearest possible to the 
final fonn wanted, it is up to the wire- 
maker to do this and an idea of the result 
ig sliowii in the first illustration which gives 
a section of pinion wire. This ig drawn 
into star shape just about the same way as 
draw'ing wire plain round. This star-shaped 
wdre is tlicn saivn into slicesj thus making 
cog wheels. 

Great progress In this form of raaniifae- 
tore has been made in the past few years, 
so that it Is now possible to put ou the mar- 
ket many articles at an easy-selling cost 
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fhat were previoiiRly too costly to sell. 
Where a great deal of shaping has to be 
done oo the lathe, in order to put the “raw^' 
material in form for tiiml cutting in an 
automatle inaehiJic, the cost of proiluction 
is considorable. Wire-drawing is the cheap- 
est method of reducing to the net shape. 




Made from tiVtre on Machines 



The shapes that are covered by the term 
^^TVlre” art\ tlierefoTe, many and yarUxlj 
from Si flat knife blade, a piece of slnifting 
or a moiilding wire to a small, round wire 
that calipers as fliio as a hair. Tensile 
strong 111 , of course, does not llgure mate- 
rially In this odd-shaped wire, as it Is only 
needed to he of soft steel to readily cut into 
shape in the automatic machines. Wire 
that has the greatest tensile strength is 
piano wire, which Is made to sustain tre- 
mendons loads with the least stretch; liut 
such a wire would l)e Impractlcahle for cut- 
ting and shaping niuchlTies on account of Ita 
great Imrdness. Rope wire has to he made 
of great tensile strength, hut soft enough 
to be flexible, thus stand ijig the greatest 
amount of bending, and at the same time 
bard enough not to yleldtPeadily to abrnaiou. 
Telegraph and telephone wire must be of 
n quality to carry electricity the quickest, 
and at the same time strong enough to hear 
Itself from pole to pole against wdiid pres- 
Biire and ice. And so ou through the vast 
list of dilTeront kinds of wire, most every 
one of which has to be made for the specific 
use it is to he put to* 



MYSTERIOUS BAGGAGE LOSSES 
EXPLAINED 



For two years past the railroads betiveen 
Chicago, Pt, Louis and Denver have been 
trying to explain a mysterious disappear- 
ance of valuable trunks^ the loss of which 



has cost the roads thousands of dollars. The 
thieves, a man and woman have at last been 
detected and arrested. Their scheme ivas 
simple. They checked satchels and when on 
tlie train would go to the haggiige ear, show 
their check and ask permission to got some- 
thing from their baggage. While doing f?0 
they would change the clieck on satchel to 
some valuable looking trunk and at destina- 
tion would imiueiliiLtely surrender their 
check and receive the trunks and when the 
real owner called he would get the satchel. 



LIGHTSHIP SERVICE HARD 



Service on our lightships Is hard and 
strnngely unprovided for. These sliipH are an- 
chored iu the most exposed and dangerous 
points on the coast where it is either im- 
possible, or impractical, to build a light- 
house. The recent rescue of the crew of 
the Nantucket Shoal Lightship No, SS was 
Rcnsatloiial in the extreme. 

But note the strange policy of the govern- 
ment. Thei^e people who escaped with tlieir 
lives lost all their i»eraonal clTects, and their 
pay ceased the moment the ship went down. 
Dark Hues to write alaiut a lightship, 

# ■ » 

AUTOMOBILES 135 YEARS AGO 



A curious vehicle has just been placed in 
the Museum of Arts and Industries at Tarls. 
It is a steam automobile — a mouatrosity as 




Ad Early Auto 

compared Tvlth movif of the modern ma- 
chinea— which was built In 1770 by the 
French military cugineer, Cugnot, and for a 
time was iu actual use on the roads. 

-*— # 

Our April edition wilt be [00,000w 





“CARMANIA” LARGEST TURBINE STEAMER 



Her Record Will Decide the Future as to Marine Engines-- Finest Vessel 
Afloat- -Absence of Vibration an Important Feature 



Tbe the* lutost Cunanlcir, 

finest sliJp iifioat, ami tlio liirgesl turbine 
steaiiier ever bviilt is lunv in servieo. Direet 
comparisoi’H will be carefully luaile >viili ber 
twin, tbe “Cflronia;’ ef wliicb ijiic itj a coun- 
terpart with tbe one exceptiou of her pro- 
pelHnj^ poii'i?r. TIioukIj lar^e, slic Ls not tiie 
largest ship afloat, dimensions being: length, 
67G ft.; breadth, 72 ft. in.; from keel to 
boat deck, SO ft.; gross tonnage, 20,000. 

There are jiceominodations for 3.000 peo- 
ple; the main llniiig-rooni se.ats 5fH> at one 
time; the cooking facilities arc the largest 
ever provided on n ship. Staterooms are to 
be had from tl e iiKliviiliin] room for one 
passenger to the suite for an entire fainily. 
Wide berths, which let down like the up- 
per berth In a steeping car is a feature; 
and ample closets Id each room is Bome- 



Ihiiig new, Wirtlesa telegraph and subuia^ 
Fine signal telepboiics are among the many 
electrii-al improvements. 

Chief interest in the ship centers in the 
turbine ciiuipinent. The importance of this 
step Is evidenced in the character of tlie 
guests cm the trial trip on the Cylde, the en- 
tire shipbuikUng and marine engineering 
world being reiiresented in tlce large party. 
The ship made 20 knots an hour on the 
trial trip, with complete absence of vibra- 
tion, from which no vessel driven by recip- 
rocating engines is free. TTon. C. A. Parsons, 
inventor of the turbine was preseiih 

A naval engineer of international reputa- 
tion who made the trip is quoted by the 
Shipping tVorld, London^ ns follow^s: 

"The place of greatest interest, however, 
on this trial was the engine room, and 




Qcnrral Arr«ngciueiit «f Turblaes 




Lrnjctht €i 7 (i li. 

72 ft. 6 In, 
Tonnage. 70,000 
11i>rae:-P*wer, 2l»C<00 
Passengers, 3,0{)f> 
Crew, 500 



Transverse Section of the *^Carmania" 



I>ectt A.— Promenadea and LounK^^^ 

Deck B.— Promenajaeti^ DrawlnR-’IiiJOiitB and Siaicrnotna eji »uiie. 
DeckC.^Promeuatlutt» Siateiooma anU Doine uf 



Deck Di—Dlnlnr Saloon. 

Deck 15.— Second -Cl asfi Staterooms. 
IluclE AccouamodiLUOll. 



Deck A 
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rlore unlike an online room it Is 
/co imagine. No wbirllng masses 
^ious gpie!iisers are bere, but a nuTU* 
cjllnder.s with great steam pipes and 
^^l^densers^ all boxed in and giving no hint 
of the rotating turbines within. It ’will be 
seen from the plana that there arc three 
shaft^i. On the center shaft is the high* 
pressure turbine. The steam then passes 



to the lo’w pressure turbines on the side 
shafts and thence to the condensers. To go 
astern the side condensers only are <im- 
ployed, and the steam goes from the main 
fjteam pipe to the after ends of these +njr- 
bines. AH the engineer on watch has t * do 
is to inaDipulate the valves ’W'hlcb reg Hate 
the supply of steam* In spite of i^reat 
thicknesses of lagging^ the engine rooms of 






turbine 9 bip.ci are droadfully bot, nrid spe- 
cial metliods of reutllatlou become neees- 
sary^ Tb!s Ims received special coiislderu- 
tioii in tbe “Canmiuia/* It will be noticed 
that there is Jftonie overlapping of the 
screws, although not so niueh as would ap- 




Plao ShowJns Turbines, Shalts and Propellers. 



pear from the plan, boeaufic the side shafts 
are somewhat higher than the center shaft, 
as Is seen by the view of the after bulk- 
bead of the engine room.” 

The hull has been built of great strength 
in accordance with the ve(]uiremonts of the 
British Admiralty for an armed cruiser. She 
is fitted for 12 large quick' firing guns. 

The turbine mstallation gives every indi- 
cation of being a great success; should it 
prove otherwise there would be a loss to 
the company of more than a million dollars 
in changing the machinery* but fears of this 
contingency are no longer entertained. 

On her maiden trip the “Carmania^" was 
demo 11 stra toil to be remarkably free from 
vibration, even during fierce gales; faster 
than her sister ship, the '^Caronla,” and 



tons; this rudder can be put over in 30 sec- 
onds, and the rudder of the upper gear in 
50 seconds. 

— - — 

TELEGRAPH OPERATORS' SIGNS 



Each telegraph operator has his private 
sign which he places on all messages he 
handles. Two letters, usually initials of his 
name are geuenilly used; Frank Brown 
would be likely to use ^'FB” as his sign. 

Occasionally an o]>crator gets “funny" as, 
for instance, one signs “PS" becausce he 
says be gels t\ poor salary; anotber with red 
hair signs Ids '■RT,” and “SH" for 
“Shorty" is common. 

“KQ" is a hoodoo. Itumlreds of operators 
know this bnt do not know why. Some 
years ago in an eastern otflce the man who 
iisocl It was killed by a traiu; hig successor 
adopted the sumo initials and dieil of ty- 
pholdj and a third, who followed, Tvent 
ora ay. That settled it, ‘^KQ” Is a hoodoo 
everywhere* 



GERMANY ORDERS 20,000 CARS 



The last week In Docember the railway 
administration of the German government 
placed orders for 20,000 freight cars to cost 
$6,000j,000. These cars are to be delivered 




Entranced t« Shaft Tutinelt, Looking Aft, ShowfnK Safety Bulkhead Boors 



comparatively as economical in the expendi- 
ture of fuel. Her steering gear, which has 
several new' features* did not work to com- 
plete satisfaction— but* it is believed, can 
i^e improved. There arc two sets of steer- 
ing gear, one located in a house on the shel- 
ter deck and the other so far below that it 
Is below the water line. The lower gear is 
very heavy, the rudder alone weighing 35 



in six weeks, and in order to do this large 
contracts were placed in Belgium, HoiJaud* 
Swilzerlanil and Italy. Each car would ac- 
coninindate 4D soldiers, and the circuin' 
stancc3s of the rush order are taken to indi- 
cate nuliliiry preparations* which are ev- 
IdaintMl as heing caused hy the recent 
movement of Frent'h troops toward the Ger- 
man frontier. 





LIGHTS HOUSE AND PUMPS WATER 
WITH AUTOMOBILE 



A coQceni lu Paris is making an nttadi- 
ment for autoinobJlCE^ tor transmitting power 
to run an electric light generator, pump 
water and do other naefiil \vork when the 




Driving a Generator 



automobile Is not in ordinary use. An ex- 
tension shaft is carried forward between 
the front wheels for connection to the gen- 
erator, pomp, etc. 

There is little occasion for this in city 
houses, but at summer homes at lakes and 
for other isolated residences the power may 
be found extremely convenient Lighting 
may be done direct from the gcDuriitor to 
the lamps, but In this case there would be 
no light if the auto were hiken out for an 
evening ride. By using storage batteries 
which can he clmrged night or day at times 
when the auto is not wanted, current can be 
ston^l to supply the lights at all hours. The 
Eloctru-al Review, London, saysr 
raiigement will be found especially useful hi 
small country houses, distant from a gas or 
electricity supply, and where not utilised for 
electric lighting purposes, the dynamo may 
be rcjilaced by a pump to ensure a goo<l 
water supply, or the motor may be 




oonnecteil up to a sewing machine or 
other dt^mostic machine.’* 

The plan view of the arrungetnent will 
be readily understood: A la the generatorj 

fastened to the floor; D the extension shaft 
connecting the direct-driven generator to the 
engine C, by means of a screw eonpling R* 
The wheels E are blocked flrmly. 

— ^ » — 

SCULPTURED CONCRETE DOME 



A very curious appliention of reinforced 
concrete construction is used in the dome of 
the central station in Anvers, Belgium. 
Here, as is shown lu the accompanying pic- 
ture, we find the front of this building or 
at least a portion of it, resembllTig on ac- 
count of Its slenderness the Rculptured 
roses of French cathedrals; in this case, how- 
ever, the difficult stone cutting 1b nvoldeiL 
This Structure, of beaut! till dimensions, 
reaches to the level '’f ’^iic other portion of 
the building, a height of ICO ft., the dome 
proper rising almve this an equal distance* 
It would bn VO been impossible to erect this 
cupola of stone as was at first inteuded, 
even though of the lightest construetiou 
compatible with 
the material In 
fliicstlon, for If 
tarried to tho 
same height tliO 
weight would 
I [ft VO been too 
great for the 
f o u n d a tions; 
lionce recourse 
was bad to con- 
cTolo* yet with* 
out deviating In 
the least from 
the stone design. 

We need not go 
into the details 
of the couatruc- 
tion of tlie ui>^ Concrete Dome 

per portion of the dome, nor of the 
windows, for the engraving i^hows them In 
a very satisfactory manner. The enUre 
weight of the structure, 1,800 tons, rests on 
four Bijuarc pillars. 



A good black oak stain consists of 1 oz. 
niigrocene to ^ gab of water. Put on one 
coat and fill with a black filler. Add one 
coat of shellac and three coats of varnish* 
Rub with pumice stone mid water, then oil 
and wipe ofif eieam 





CHICAGO’S NEW MECHANICAL POSTOFFICE 



Only Qne of Its Kind in tfao World- -Electricity and Compresse4 Air the Moving 
Powers^ -Marvelous Conveyers with Almost Human Precision 



The first mechanical postoffice in the 
world is now in fmccessful operation in Chi^ 
cago, Hundreds of tons of oouveying ina- 
diiiiery pflve the place the appearance of 
some gi'eat niamifiicturln^? plant. The htiild- 
Ing cost ?5t000,h00, hut the architect 
failed to anticipate the growth of postal 
work, with the result that when the build- 
ing was occupied recently^ its facilities would 
have been utterly inadequate had not a vast 



lbs., requiring the services of 4^602 em* 
ploycs. The mail origiDuting in Chicago may 
he divided into three classes; the letter mall^ 
first class; new.spapers and magaalTies 
from publishers^ second class; and the 
third and fourth-class mail which include 
books, merchumlise, etc. 

AVhen a letter, postal card or sealed pack- 
age Is brought in by the collectors or is 
mailed through a letter drop in the build* 




Overbud ^-Section Car which Delivers Letter^ by the Bushel where Seat 



system of labor-saving machinery been In* 
stalled. Jliicb of this machinery was In- 
vented, and all was built for the espresH 
purpose of handling maib 
The volume of mail handled will be better 
understood from the report for the year 
1905, in which 2,751,695 pouches and sacks 
were received, and 4,597,051 were dis- 
patched. The number of pieces of mail han- 
dled was 1, 203,145, T4I» while of newspapers 
and periodicals there were mailed GS, 071, 302 



Ing, it is placed or falls upon a tvide^ end* 
less belt which rapidly carries it up to the 
second floor. Here the belt empties into 
cars divided into three sections and open at 
the top. As fast as a cur is filled the opera- 
tor, who is stationed wdiere he can see to 
adv'antagc, sets an automatic device, tv hi eh 
■will open either oue or all of the compart- 
ments at any table desired when the car 
has reached a line of tables where the let- 
ters are *Taced,” The facing process consists 



in nrrangjQ^ tbc letters so the nre 

facing and at the uiipeir right-band cor- 
ner. The letters are then loaded into tin 
trays and sent to the cancelling machines 
by means of a conveyer which is constantly 
in motion. There is a long row of the can- 
celling machines, each driven by its own 
electric motor. 

Forty thousand letters or 60,000 postal 
cards are cancelled In one hour by each 
machine, which not only cancels the stamp, 




One of the Electric Dat«n which Cancel* 00,000 



Postal Cards an Hour»Tfae Opt:rator tlfrs Worked; 

40 Yifiaro tar Uncle 5am 

but postmarks with the word ^*Chicago/* 
together with the day, month, year, hour 
and minute. Five men are required to sup* 
ply, feed and remove the letters from each 
machine. The letters are again placed in 
the tray a. 

These trays are 2S in. long, 7 iiu wide in- 
side and 4 in. deep. They are made of sheet 
metal, tinned. They always travel "head 
end” first Several thousand feet of small 
conveyers bearing hundreds of the bright 
trays are constantly traveling to and from 
all parts of the room, wldcb is the si^e of 
a full city block. By an Ingenious arrange- 
ment In sotting a combination at the head 
end of the tray, the tray will travel any 



desired distance, run onto a side track and 
stop, just where it was sent. It la really 
wonderful to watch a tray of letters for, 
say, the Texas division, travel religiously 
in its narrow path, passing without hesita- 
tion Ohio, Pennsylvania and perhaps twenty 
other states, but the instant it reaches the 
section where it was sent it automatiealiy 
turns from the main line and stops, while 
the never-ending procession goes on to 
other state sections still beyond. 

To return to the cancelling machine: As 
the letters are removed they are put in 
trays and dispatched to whichever sorting 
section is running low. In these sections 
the letters are sorted into the states for 
which they are destined, again placed in 
trays, and sent to seek out their own state 
section* At these state sections are clerks 
who are experts on their special slate, 
knowing every postoffice and all the mail 
routes, railroad, star, rural, stage, etc., and 
Just where to send a letter in order to reach 
some little out-of-the Tyay place with least 
delay. The empty tray is returned for a 
fresh supply by being placed In tbe upper 
story of the conveyer, which has a double 
track, one above the other, and running In 
opposite directions between the same points. 
There are otber tray conveyer ftyfitems for 
the interchange of mall, all working on tbe 
same plan* 

At frequent intervals during every hour 
of each day and night some mall will be 
dispatched to every state. And this brings 
us to a still more remarkable performance, 
of which a single Illustration will apply to 
all outgoing letter mail. The Overland lim- 
ited on tbe C. & N. W, Ry* leaves at S:02 
p* m. Ten minutes before, or at 7:o2 p* m., 
tbe state sections which have mail for that 
train are sending their trays filled with let- 
ters, tied in packages, to that portion of the 
room where big, black pipes come up out of 
the floor* The pipes are In pairs, form- 
ing one endless pipe between the postofflee 
and each of the several railway depots, gome 
of them a mile or more away. The trays 
with packages of letters for tlie Overland 
are being emptied on a big table and packed 
into '‘carriers.” Tbe carrier Is made of 
tinned sheet Iron, w'ith a felt buffer at one 
end and an annular canvas gasket at either 
end to make it tight in the tube; that is, 
it fits within 1/32 of an Inch when it is 
new". A carrier will easily contain 500 let- 
ters, but the average Is much less, ow-lng to 
packages and newspapers. A binged lid is 
clamped in an Instant and the carrier set 
in position to be drawn into the tube* An 
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UNDER THE STREET nSteek at right tccetv« mall from street chutedt and weigh It, then the 

belt conveyer <No.l> starts It on a rapid journey* When the door of the chute above fa opened an electric 
bet] sounds and a signal tarrip Is lighted to show which chute Is being used. The main belt shown 
is one of several, each 90 ft* long and 4S tn. wide, traveling SJS ft* per minute* The chutes were 
originally Intended to be used for sacks containing second-class nutter mailed by publishers. 




A SHORT "HlOM-SPEED" CONVEYER <No. 2) which throws the mall on t* the ascending cross belt 
conveyer Shown at the upper right hand portion of the picture* The Cross belt empties Into the 
buckets of OdC of the lifit* 



automatic reJcase ouce cac!i 10 seconds 
opeus tii€ tube 3 iid tbe ciIlLtJcv disappears iu 
tlie tube* Down it goes at a speed of 30 
miles an iioui-j turns out under the street, 
flies along beneath skyscrapers, dives under 
the Chicago river and in two and a half 
minutes emerges In the postal room at the 
Northwestern depot. The carrier shoots out 
upon a table, Is opened and contents traus- 
ferred to a lock pouch* Everj^ 10 seconds a 
carrier arrives Tvith Its load of mall, rap- 
idly filling pouch after pouch, which are 
locked and hurried Into the mail car. 

The engine is blowing off steam, all the 
passengers are on board, the conductor 
stands watch in hand, and even as lie gives 
the signal and steps upon the slowly mov- 
ing train, one more last pouch ts thrown 
into the mail car* It contains letters which 
were in a tiiaifs pocket who was entering 



present 75 h.p. does all the work. Should 
a carrier become lodged iu a tube the air 
pressure can be increased, and if this does 
not start It, the air current is reversed- 
Such accident B are of very rare occurrence, 
and of short duration. When n carrier 
reaches its destination its speed Is checked 
by compression, and its course diverted from 
the main line to reduce what would other- 
wise bo a cannon-ball effect. Even wnth this 
precaution the arrival and departure of a 
carrier is a decidedly strenuous affair. 

Incoming letter mall is taken from the 
trains Into the depot postal room and trans- 
ferred to carriers and sent through the tubes 
to the nmin office. In fact, none of the let- 
ter mail is now carried in wagons, wliicli 
haul only iiewHpapers and merchandise. 
Even these will soon forsake the wagons 
and travel in small cars, securely locked, 




Upper End of No. 3 Conveyor, which Delivers Into the Steel Buckets of a Lift 



the postofficc more than a mile distant eight 
inimites before* Tlicn the postal clerk shuts 
the door of the mail car, but not untiJ then 
was the Overland mall '^closed/’ 

The pneumatic tube system incUides six 
trunk Hues with nearly 20 miles of pipe. 
The nominal diameter of the inside of tbo 
pipe is 8 iu. The tube is of caet Iran, 
with hell and spigot joints, whicli are made 
tight in the same way as the ordinary water 
mains; that is, with lead calked into the 
boil. The pipe, as a rule, follows the street 
and tbo depth depends largely on the local 
condition, from 2 to 10 ft. It crosses the 
Chicago river In two places. The air pres- 
sure varies with the load carried and the 
length of the line, and Is direct pressure, 
from 6 to 12 lbs. There are four sets 
of compressors operated by steam engines 
jp thu hiiseipGnt of Federal huilding. At 



throiigh the tunnel system which honey- 
combs the business diatrict of Chicago* The 
pneumatic tube system described is like the 
brass tube cash conveyers seeu in large re 
fail stores, only on a much larger and 
stronger scale. 

Periodicals and newspapers are iiuiil mat- 
ter of the second class. Une hundred ton i 
are mailetl by Chicago piibllsbers every day. 
This mail Ik sacks* tagged for each state, 
comes to the postofficc in the puhlislicrs* 
w'agons, which enter the building through a 
large subway and unload on long platforms. 
Here a small army of men, after weighing, 
throw the sacks into n "'llft,^' which carries 
them up into the sorting room. These lifts 
are so callwl to distinguish them from the 
freight and passenger elevators ivhich do not 
handle mail. 

From Uie sidewalk ou the Dearborn street 



Bide of the building, nest the curb, rise 16 
ornamcDtal Iron mailing boxes, 10 ft. high 
and 8 ft* by 3 ft. A hanging door op^?ns 
near the top on the street side. These bojcea 
are for mailing catalogues aud merchaudise 
which come in wagon loads from largo esi* 



looked by a let'er from below, and the 
weight taken. The bos, which is hinged, 
discharges by dumping foEwnt'd onto a wide 
horizontal belt moving at a speed of 55 ft, 
per minute, driven by an 8'h.p, electric mo- 
tor. This belt delivers the mail to another 
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tabiishments* It !a all third and fourth* 
class mall, with stamps aflflxed. Below, in 
the basement under the sidewalk, each chute 
terminates In a boiler iron box which serves 
as a weighing scale, and capable of bolding 
a ton. All the mail entering tbe postoffice, 
of whatevei'^ character. Is weigh ( hI, hence 
these scales. When a box receives a suf- 
ficient load the door In the chute above la 



similar belt moving in the same direction at 
65 ft. per minute ami which is elevated at 
the farther end. The fast belt throws the 
mail against a smooth wall, from which it 
drops to a cross-conveying belt niniilng 55 
ft. per uiliinte at right angles, aiul which in 
turn delivers the mail into the buckets of 
a lift. These buckets are huge affairs, capa- 
ble of holding 1^000 lbs., and are attached t<) 
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endless chains which rise verti’ 
caliy Jiml disebur#;e the caiitoiits 
of the buckets ns tliey mm to de- 
scend from the floors above. Tlmse 
of our renders who Lnve visited a 
^Tiiin elevator or flouring niill and 
observed Ibe little Iron buckets 
holding about n pint of 
going up the wooden spoilt^ will 
ret^ognize in these mammoth lifts 
a greatly etilargiHl example nf the 
very same mechanical system. Ref- 
erencG to tlie 

make the operation clear to every 
one. There are 10 sets of belt 
conveyors and 9 sets of lifts 

already in opera tion^ Each con- 
veyer and lift has its own indi- 

vidual electric motor, and* what 
win occasion some sunu'iac, all the 
electric current for the light and 
power of the great building is not 
made in the building nor lay tlie 
government, but purdiascil from 
an lllumlnatirnr company. 

In the money order tlivision the 
clerks w ho issue the orders to the public are 
ranged in a long row- with iv indoors open- 
ing into the corridor. In the top of the 
built-in desk tliere is a small trap door, uuo 
for each clerk, which ie lioid shut l>y a 
spring. The moment a money order is 
issued the duplicate is droiiped tbrongb 
this door into a conveyer, which car- 
ries them all to tlie otlier end of the big 
room. All the offices In I ho building arc 
connected with a pneumatic tuba service 
and private telephoiio exchange. Tlie sys- 
tem of ventilation by which the incoming 
air is cleaned, cooled and sterilJztHl and 
then carried to all parts of the building is 
extremely interesting. 

The convey lug and lift systems are large 
affairs, the lifts lieing pouderous iinu'lUfies; 
the ilhistrathms, wliich am made from phO' 
tographs, fail to give anything like a proper 
idea of their size. The success attending the 
use of mnebinery is expected to lead to simi- 
lar Installations in other large offices where 
a great bnlk of mail is liiindliHl. 

The Chicago postoffice bnilding is the 
finest in the country. It was eleven years in 
constrmdlon. In addHIon to the several 
floors devoted to postal business, all the 
other govei'nnieJit offices are provided for, 
including the United States courts;. There 
are 6EiO,0i)0 sq. ft. of floor space, or atKmt 15 
acres; from the street level to top of dome is 
2S0 ft. The mechanical appliances for hand- 
tifig the mail cost ^250, 000* 



PROGRESS OF THE RECLAMATION 
WORK 

The government has, in all, 24 reelama* 
tion projects on haud|, two new ones having 
recently been approved* These are the Rio 
Urande and Carlsbad projects, the tlrst be- 
ing partly In Texas and partly in New 
Mexico, and the other wholly in New Mexico, 
Ele'^'en of these schemes are now' w'ell iin* 
der way. They provide for the reclamation 
of 1,803,600 acres of arid lands at a cost of 
$37,02S,&71. 

Since this work began 77 miles of main 
canals, 54 miles of distributing canals, 186 
ini Ins <if ditches and 147 bridges have been 
constructed. Over 9,350.000 cu. yds. of earth 
have been excavated, S% miles of tunnels 
driven, 250 miles of telephone lines Installed, 
and 126 miles of roads built; also a cement 
mill* wliicb has produced 50,000 bbls, to date. 
The great difficulty Is to secure enough 
workmen. Even where contractors fail and 
the government steps In to offer exception- 
ally good wages, the men can not be secured, 
A spirit of unrest seems to be the only 
tangible difficulty. The eight-lionr day, too, 
gives the men idle hours in wdilch to become 
discontented, and usually they spend the 
time in drinking. Numbers have expressed 
a preference for the longer period of occu* 
pation. Workmen who go out to engage In 
the construction w'ork will have the best 
opportunities to secure valuable lands. 



WHAT OCCUPATION SHALL I FOLLOW? 



A Symposium on the IVecessary Qualifications lor, and the Inducements Offered by the many 
Mechanical, EngincerLne^T and Industrial Lines of Work and biudiness. These Articles are Contrib- 
uted by the Managrlns: Editora of PublicatiiOns which are RecoKiiixed as Leading Papers la. their 
Respective Fields « are Opcrcrffwriied; tftr ir^rfd 

ia Culling for J^d}icaf<vi ami KngiT{*^.rif, 

WHY A YOUNG MAN SHOULD BECOME A LOCOMOTIVE ENGINEER 

By Angrus Slndalrn Bdltoir Railway and Locomotive En^Lneerln^rt New York City 

In the prevailing struggle for e:slstence it is no ens.v task for a young man having 
no spcoial training or technical education to decide upon a ealllug which is likely to 
give him perniaiient empJoyinent with fair remuneration Tu surveying the field of 
available occupations, 1 do not timl one \\iileh is equal to that of locomotive engineer 

for providing a good income and congenial employ ment for 
the light tnaii. *Tho right mau'^ ia a very important factor in 
deciding who shall be accepted auioug the numerous candi- 
dates for tlie positions that lead to the position of loctimotive 
engineer. 

The average man who offers himself as a fireman with a 
view to becoming a loconiotlvo eiigiiicor. gives himself no self- 
examination to ast-ertain if he lias tlie attributes tliat will 
make a successful engUiccr; and therefore the officials con- 
trolling the employment have to bo keen iuquisitors to prc“ 
Vent tbe wrong man from taking a place iu the line that leads 
to the cab of a locomotive. This exercise of Judgment is not 
always successful for some men become eugiueers who have 
not the natural capacity to care for any appliance as compli- 
cated as a wheel barrow, and tiieir incompetence becomes a 
continual source of aunoyaucc ami danger, when the holder 
is privileged to perfonn the duties of a locomotive engineer. 

The first requisite of a wmaliTbe locomotive engineer is the possoision of a good 
constitution and an estimable character with steady habits. lie ought to be naturally 
industrious mid have a good common school education, be of obii^ci'viiig habits, have 
good eyesight and hearing and be free from nervousness. He must also be courageous 
without belug reckless and he must have the capacity of keeping cool under danger 
or difficulties. 

If a man possesses these characteristics and knows tliat he has them, he can 
safelj^ offer himself as a tiremaiu for his progress towards the right hand side of the 
engine is assured. 

The locomotive engine which reaches nearest ]>erfeclioiq is one which performs the 
greatest amount of work at the least cost for fuel, lubricants, wear and tear of 
inuchiuery aitd of the track traversed: the iieiirest ap[uoacb to perfection in an engb 
noer, is the mau who can work the engine so as to develop its best capabilities at the 
least cost. Poets are said to be born* not made. The same may be said ot engineers. 
One man may htave cliarge of an engine for onlj" a few months, and yet exhibit 
thorough knowledge of hLs business, displaying sagacity resemblJug instinct concern- 
ing the treatment necessary to secure the best performance from bis engine^ another 
man, who appears equally intelligent in matters not pertaining to the locomotive, 
never develops a thorough understanding of the machine. 

There ere few lines of wxirk where tiie faculty of concentrating the mind to the 
w^ork on hand is so valualde as in that of running a locomotive. A man may be highly 
Intelligent and be well endowed wdtli general knowledge, but on a locomotive he will 
make a failure^ unless his whole attentioUj while on duty, is devoted to the duties of 
taking the Ineomotlve and train over the division safely on time. The man who lets 
outside hobbies or iiitercets take much of his thoughts white running a locomotive^ is 
likely to get into many acrajjes. 

People of ii serious disposition are genernlly regarded with favor for responsible 
railiuad employment, but I did uot find that decidedly religious men made such good 
engineers us others less regenerate. Ahuziah JSiins had drifted from the oil room at 




Sprin^ffield to Hriri", tlien hy force of Maying became engineer* He was a plons man 
iiiid not only he, hut others, imagined that hla religioiisj capital made up for no end 
of occupation ahoricomipgs* 

One inorniug Ziah walked sioiHngly into the roundhouse office from a night run 
and remarked: “Jlad splendid run* Engine all the way kept saying: ‘Oiees the 

Lord, Dless the Lord/ 

‘■I know vat vas de matter vid your engine, Zi/* remarked Joe Dietz:. "Your valves 
v»s oud and y<ni did not know id* llimg otlt say; 'Bress de Good Lord^ and den you 
bar four exhausts*” 

AliUKiah was less than a good average engineer, for he permittee! liia mind to 
pr:iise the Lord in psnims when he ought to have been fondling his engine* Glorifying 
the Lord nml his works Is all right In its piace, but It Is better for an engineer on 
duty to bo keeping a keen ear on tlie deterioration of the pistons and vnives or main 
rods, or air lumip, or other part that is getting demoral ijied* Wuch of these pistons 
is beginning to lilow? What is U\Q matter wills that injector that needs help, etc., 
etc*? The man who caniiol devote his tuiud exclusively to the ivorklug of the eughio 
and looking- out for sigiinls, when on duty, will not make n first-elass engineer. 

I was a locomotive engineer between breaks for about twenty j^ears, but I was 
in some respects a better engineer In the first five years of service than In the last 
five years. The cause of this degeneracy, so to speak, was, that latterly distractions 
had come into my life and I was not able to concentrate iny attention upon the working 
of the engine with the Rdine interest that I could apply when younger. My mind 
would wander to Mndying of scientific problems that required too much attention. 

Many hardships have to be endured by nearly all locomotive engineers, but the 
life has Its com petisat Inns* A man who knows his business and performs his duties 
properly holds a very iiulependent position. As to the attractions that might induce 
a young man to choose the business of a locomotive engineer. I testify that with all 
it.s drawbacks T do not know of a pleasanter buRiiiess* It has been my good fortune 
to engage In many occuj>at Ions— some of them of high grade— some of them of very 
honorable standing— but I never enjoyed any work so much as that of running a 
locomotive. 

d* 

WHY A YOUNQ MAN SHOULD BECOME A BAKER 

Dr H* R* CUiSold, Editor The Daker*B Helper, Chicago 

1. THE USEFULKESS OF THE BAKTXG IXDUSTEY* No man can engage in 
a more useful business than the manufacture of good food* The baker's chief product 
is bread: and iiread is the chief food of mankind, its production demands and 
deserves the best there is in any man — the best training of heart, head and hand, and 

the best application of that training* A souPess man -will not 
have the best success as a bakey for be will yield to the 
temptation to do inferior work, atid so fail to grow* In none 
of the myriad commercial activities of our busy tithe more 
than In the making of food is it Important that a man be 
dominated by high moral purpose. A short-miuded man 
can never have the best sviccess as a baker* The industry 
offers a field for the exercise of the best brand of gray 
matter, and the modern liaker has abuTidnnt occasion to use 
the highest mental training It is possible to secure. An 
imsldllful man is not likely to have the i>est success as a 
baker. He may not neetl 1o work at the bench or at the oven^ 
but he has added leverage If he know's bow to do things, as 
well as what to do and why. 

2. THE BBOAD FIELD FOR ENTERPRISE. Bakers are 
doing only about one^half the business that should naturally 
come to them. Baker-made broad ought to have, nt least, ns good a place In public 
esteem as tailomiade clothes now hold. It la reaching out for that place, and advanc- 
ing toward It more rapidly than at any previous time; but there Is much land yet to be 

possessed* The reallSEUtlon of this Ideal is worthy of any man's ambition; its achieve- 

nient will come only tlirough the exercise of high purpose, dear thinking, wla« 
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;>launing, porsistont effort* In ttie last score of a quiet but radical trjmsforma- 

tioix has Iwpu going on Jn the baking business; the next score of years ’wHl Tvitnesa 
ilie general recognition of tlic eliaiige. Tbe baker is steadily coining to Ills own, and 
soon he will not {as at present) be generally thought of as a man of low ideals, of 
little ambition, of mean capacity for large affairs* A better chance was never presented 
to young men of character, of enterprise, of energy, to. take advantage of a rising tide, 

3. THE I^IPROYED EQUIPIMEXT OF BAKERIES* Neither time nor space here 
pernift details of the re volution' In the baking ImHinesa referred to above. It may 
suffice to say that the dark, iibsmeUlng cellar shop is fast giving way to the specially^ 
designed and carefully built bakery, with plenty of light and fresli air, with cement 
floors and white-tiled walls, with lockers, shower baths and linen suits for workmen, 
with Sj^steni and cleanliness prevalent everywhere* The science as well as the 
art of bread-nnikiiig is noiv studied; the piicroscopc, the therinotoetcr, the testing 
lubes and scales of the bakery ehomist have an assured place; luck and chance in 
iiaking operatious have given way to Intelligent and accurate control of * conditions* 
liaml-mixing of dough is fast beeoiiilng obsolete; lianddabor in the weigidng and 
moulding of loaves is being displaced by automatic mechanical devices* And the 
great improvements already made are Imt suggest tons of still further Improvements 
111 equipment* Tlie baker has developed a new respect for the inventor and the 
machinist, and this trinity are working together for good today and for greater 
good tomorrow* The bakcr^s traditional conservntis^m has given way to an almost 
feverish desire for better methods, better ai>pl!ances, ]>etter results* The atmosphere 
of the haker 3 * world is such as to spur any Intelligent, n'lnibitious young man to do 
his best. The rewards are plentj^ and sure* and in sight. 

4. THE OPPCKTUNrTY FOR lUOXEY-irAKlNTk This is not the chief reason 

w^Ly a young man should be a baker; yet In the minds of some men it wdll outweigh 
all others. The bakery Is not a mint: but for all that, it is a goi>d place to make 

money* The baker is not likely to clear many titousauds in a day, as lii some 

fortunate speculative ventures: but neither is he suliject to sudden and sweeping 
losses* The baking business affords a fine opportunity for Intelligent methods* sane 
enterprise, steady habits, hard work, economical management, and plain, common, 
business sense, to tell in regular and rcaaonable profits* in every town and city in 
tlie country are to be found ordinary illustrations of its money-nifiking posstbllitica* 
w'lth notable illustrations in sufficient number to stir lagging ambition and enemwage 
a Arm belief in the financial value of the industry. Its principal product Is universally 
a ml constantly used, 'all the year round, in good times and bud, The business 
fluctuates little, as It deals for the most part with a nocesslty. With every year 
liicre is an increase In the number of people who demand the best in food, and who 

are willing to pay the best prices for ftwid that suits them. 

{Series to be continued.) 



GREAT BRITAIN’S LARGEST LOCOMOTIVE 




Tht above picture shows p monster locomotive recently built for the London and South WestfifO 
Railway* It has four Kigh-pressure cylinders, each 16 in* by 24 in- and «ix coupled drivers, 

6 ft, diaineten 2,727 sq. ft. of heating surface, and wei|rli« about 120 tons. 




ON THE ROAD TO TONTO 



GeOt Eond ;^lllBDiLln Journal of Electricity 



BiUlg] 

Iip foot's!"' 

Ban;;! Bang! 

“There he monies!” 

Eniigl BaiJg! Ban;; I 

“I got ’iui! 1 got ’im!" 

"'Yali! aud ya nearly got mOj too,” another 
Toiee chi men Ln and thou contiimo;3 with an 
aoL'Ciit of vindicative personal grievance — 
“Now^ of all til' plzen fools that wtiz ever 
let loose in tins here suffortn" country of 
Arizony yu’er certn’ly t\i* double einchetl 
limit/' 

A broad shaft of inoonliglit wetlgisl itself 
boto'cen the cottonwood trees tluit fringod 
the river hank and six feet of angular hu- 
manity, hftlet^kt'd in flaming scarlet under* ‘ 
wear, slowly rose from the ground and stood 
clearly outlined with a diabolical sugges- 
tive] loss. 

"l,ook at ol' Ajax defy Lid th' llghtnin'."' 

The man in rod grimly flung a boot at 
the roll of blankets from wliioh the last 
voice emanated ami solemnly waving one 
Jong arm again delivered himself* 

“I'm agolii' to tell tld boss, sez; T”T kaiiit 
skin mules all day an' layhd down liero, 
peace fnl an' tiretl like, uicaiiiii' no harm to 
nobody, an’ hev some rawhide sipiirt with 
a popgun a slmotln' me up every night for 
a target.'' 

Ills voice rose a tone in pitch. 

**Soz I, every time one o' these hero bloom* 
iir galoots soOH a shudder on th' rocks ho 
jes' naturally lets loose peimiscus like— 
w'hat? llyderfohy skunks, suz he — now 
what d'ye think o’ thet? It's my lininhlo 
opiuyuii tliet this little <>V (lov’ineiit ^sted o' 
surveyin' fer roads 'n canals hi dam sites 
h^!d damsite better he stakin^ out a claim 
fer a bug-house, 'u this here camp kin fur- 
nish a gosh-idmighty good start fer th' In- 
st itooslum— why, yu! why, yul— " 

His vocabulary failed and the WTlter pulled 
Ills head out of the sand, w'horo, like the 
ostrich, he had hidden it for safely from 
the sudden fusillade of shots, In time to 
see the long man, still grumbling, slide him* 
self Into Ids blankets — and peace again 
reigned in Alormon Flat. 

We Tverc a party of government mon- 
engineers, transit men, phiiip table men, ro<l 
and chain men, and the omnipresent pack- 
ora— w-ork lug Oil various sections of the great 
Tonto Bush I project, Reclamation Service, 



U. S. G* s* A number of the engineers were 
new. Just out from the East, filled to the 
hrim wdth stories of the dangers of Arizona 
life, and every new arrival Tvaa quietly taken 
to one side hy some one of the older hands 
aud especiuny warned agalust '^hydro- 
phobia'' skunks. 

"It ivould not be So bad,’' the story usu- 
ally ran, "If you could fiee them, or in the 
day time, hut they have a habit of wander- 
ing at night, and they are mad aud vicious, 
and they crawl on yon while you sleep. 
Their favorite trick is lilting the nose; and* 
iny hoy, if one of ^em ever gets you it’s all 
oif— you for Chicago and the Pasteur; even 
the treatiuent only lasts seven years; you'll 
go mad sooner or later- of course, I don't 
w'Jiut to worry you> but it's just ns well 
to be careful." 

And the kindly informant Tvould w^aiider 
awmy wdtli n soiemii, w'orried face, leaving 
the uew’ recruit in a state bordering on col- 
lapse. The consequences w^ere that every 
last one of the iie^v men W’Ould hunk doivn 
with apprehension tillitig Ida soul and lay 
awmke Inilf the night nervously fingering his 
t^ii-shooter and "seeing things," and If he 
dozed off for a brief spell he generally 
a’woke w ith a Jump, and a "sliadder" on the 
rocks would evolve itself into n skunk to 
his sleepy eyes and lie W'ould open up re- 
gardless. Wo all voted, time and again, 
that we would take chances with a skunk 
rather than a searefl, half aw^ake man "turn- 
in' loose permlseus like/' 

Add to this a few choice tales, told around 
the camp fire, of rattlesnakes seeking the 
\varmth of the body and roiling on your 
chest at night, centipedes and tarantulas 
crawling up your trousers, aud the flnisli’ 
ing touch w'as the story of the man that lay 
dow ij one night and neglecft^ to cover up 
Ills bend, and a Gila monster fastened Ms 
curved tooth in his right car and It could 
not be pried loose, so tticy had to cut off 
his enr wdth a bunting knife. Truly the 
first ten days or so In the hills were a verit- 
able nightmare to the new man. 

» 

Australia's first iron and steel plant is 
soon to be efitabllshed in New South Wales* 
The plant is to be an extensive one and will 
be operated by an Australian firm, hut the 
equipment^ Involving an expenditure of 
$1,000,000, will be purchased In the Pitts- 
burg district. 



With the uutnniohile man it's a case of 
"oily to bed and oily to rise*'* 



NOTABLE ENGLISH LOCOMOTIVES— No. 1 



* 




\ A LOCOMOTEVB WITH 9-PTr DRIVINa WHEBLS-.Thtft cnfloe wba built In nbout the ytmr 1890, for 
the Brlatul end Exeter rollv«yi now p»rt of the Qrert Western rollwij'. It was conatructad lor the 
brodd ffauge, vlz.,^ 7 and it wilt be noticed that all wheels had brakes. 



TROLLEY CARLAS AMBULANCE 



A head-on collision occurred In the out‘ 
skirts of Chicago recently, at a jioiat where 
a trolley line crosses the steam railway. A 
big trolley car filled with passengers had 
just cleared the crossing when the accident 
occurred. Several trainruen were Injured* 
The trolley car conductor realised the situ- 
atioa In an Instant. Requesting his pns- 
sengers to leave the ear, he had the injured 
men liroiiglit In, and dashed away to the 
nearcBt hosidtal pome three miles distatit. 



5L0T MACHINE <jIVE5 OUT 
PENNIES 



A resident of Croydon, England, has liad 
placed in front of his lionse a machine that 
gives out pennies to the poor. ]t Is stated 
on the face of a dial that anyone who will 
ti™ the handle of the machine a hundred 
tlm^s will receive a penny from the slot. 
Hohoes look at the charity grinder in won- 
der and think it is a fake game. Few have 
faith enough to try it. Some object to turn- 
ing the handle ) 0 Dg» 



CAR LOST FROM MOViNQ TRAIN 



Stories of cars mysteriously disappearing 
from a train of freight cars between sta- 
tions have been told, but the public have 
supposed thc 3 ’ were stories. One of our 
renders, a nitlwaj" mnu, vouches for the 
truth of this one, which is an actual fact. 

Not long ago a night freight pulled into 
Ciirdoii, Ark., and the conductor turned his 
train over to the yardmastcr and went houic 
to bed. He had just fallen asleep when the 
caller pounded on the door and Stiid the 
tniiu was slnwt one car In the rt^port. The 
conductor insisted he had cheeked it into 
ji>e train, and it uinst Ite there. On going 
to the yard, lioweverj he bad to admit it 
wasn’t there. 

The next morning the missing car was 
discovered in the ditch a few miles out of 
Gurdon* The train liad pjirtcd, the box car 
had Jumped the tr.ack and the next car* 
which was the cn boose, had caught up with 
the train and automatically coupled. 



Shop Notes for 190G. Just out. The Ix^ok 
for the mechanic: 228 pages; articlesj 
SOQ Illustrations j only G9 ceniB. 



NOVEL 50LUTI0N OF A BRITO E 
TROUBLE 



The resideuts of WashjnpitoDj D, C.» re- 
cently witnessed what appeared to be an 
oi>ticul illusion. Out hi the middle of the 
Potomac, poi??€d in mid^siir without any 
visible support would bo plainly seen a large 
black wagon. Tins 'waguti -would at inter- 
vals appear and disappear. There proved to 
be little romance in the espln nation of a 
very practical, mechanical performance. 

A highway bridge was being built across 
the river, the roadway of which called tor 
an asphalt paving in. thick. In prupiir- 
lug asplialt for paving the mixing and heat- 
ing process requires quite a plant. Proiu this 



PENSIONS TO RAILROAD MEN 



While the railroads are constantly in- 
sisting on a higher grade of men, made nec^ 
esaary by the ever increasing details of oper- 
ation, they are also adopting a pension sys- 
tem for the benefit of those who grow old 
in their service. 

Already a pension syatem is In operation 
on 75*000 miles of road* with 500*000 em- 
ployes, and early this year a benefit system 
will go into effect on some 12,000 miles ad- 
ditional, bringing joy to 76,000 men. The 
Eaiiway Age says: 

The usual plan is that of an allowance to 
every employe at the age of 70, of 1 per 
cent for each year of seridco, based upon the 




BHdg« VVftia Being Built Acr«s» tbt RIvir*' 



plant it Is customary to haul the asphalt in 
wagons to whatever points about a city 
work is being done. 

The draw span of the Potomac bridge had 
to be kept open practically until the com- 
pletion of the whole work. In order tc\ 
finish the asphalt work within contract time 
the company chartered tugs and scow's to 
carry the loaded wagons out to the draw, 
and erected hoisting machinery which lifted 
the wagon with its contents and swung it 
gracefully through the air up to its lofty 
destination. The Ing draw was turned 
around by hand long enough to run a steam 
roller on for rolling the paving. The draw 
was then opened and remaliKxl so until the 
bridge was opened for tra^c. 



average monthly pay received for the 10 
preceding years. Thus, If an employe who 
lius been 40 years In service has averaged 
$100 a month for the last 10 years he will 
have a life peuslon of $40 a month. The 
cxpcrinient appears to have worked ivell 
with the companies trying it during the last 
six years, ami to have done much good with- 
out noticeably impoverishing the railways 
which have made the experiment. 

♦ * » 

Good IndlcatloTia of oil have been found In 
Portugueae East Africa, Extensive drlLling 
is being done, and any day may announce 
the discovery of another great world's aup- 

ply. 



JET, BOAT PROPELLER 



A Scotch enfrineer lias brought out a tiew 
type of Jet boat propeller for use in fiimllow 
water or where weeds and grass interfere 
with the use of a screw propeller. A ecu- 




Propeller for Use In Shallow Water 



trifugal pump is directly eonm^ctefl Lo a gas- 
oline engine, and the water disduirged in ii 
series of jets, as shown in the Uiustration. 
Gas Power says: “By the movement of a 

lever the flow cun be directed either ahead 
or astern, or by phiciiig in neutral position 
the boat remaiuii at rest with engine run- 
ning.” 



THE MOTOR SKATE 



The newspaper reports from Paris of a 
motor skate prove to be true, so far as the 
skate itself is concemod. A small gasoline 
motor Is attached to a miniature cliaasis, 
and a speed of 25 miles an boiir is claimed. 
The motor is directly couiiected to the rear 
a 3 tle. The gasoline tank Is strapped to the 




The Latent Roller SkstM 



body of the operator. Just what would hap- 
pen if the skater should chance to ‘^'Inter- 
fere” can be imaginerh The device is claimed 
to be a great thing for messenger boys. 



MACHINE SMOKES CIGARS 



A machine that will smoke several cigars 
at a time is being used by the department 
of agriculture for testing the burning qual- 
ities of different tobaccos. The cigars are 
fitted into glass tubes and draft Is produced 
by a vacuum arrangement caused by a jet 
of water. 



The purpose of the esperiments is to select 
seed of the best quality for future tobacco 
crops. The samples of tobacco are kept at 
an even temperature and moisture in a spe- 
cially constructed room, where they are 
made up into cigars and then fed to the ma- 
chine. Tobacco that burns evenly without 
flaking or other ohjcctionahle features is re- 
ported favorably, while the seed from that 
which does not bum freely, known as “as- 
bestos loaf,” is sent to the furnaco, 

— 

THE AUTOMOBILE HAT 



Millinery has uot heretofore been eonsid- 
erod sufficiently mecliatiical to find mention 
!n these columns. But the latest Parisian 




“ Motor Milliafry 

coneeption, worn at the recent auto show 
in that cit}’, seems to deserve an illustration. 



COST OF REPAIRING LOCOMOTIVES 



On some railroads the cost of repairs dur- 
ing a single year amounts to nearly one- 
third the first cost of the locomotive. Here 
are some of the reports: Average repairs 

to each locomotive on the Kortbern Pacific 
was f2,075; on the Union Pacific, $3,555; 
Santa Fe, $4,165; Southern] Pacific, $3,473;. 
Chicago ^ Northwestern, $1,563; Chicago, 
Milwaukee & St Paul, $1,493- 



*‘^Iechauica for Young America,” a 
wholesome. Interesting book for boys— only 
25 cents. Inquire at your news stand or 
write ua. 




GASOLINE MOTOR CAR FOR STEAM ROADS 







<i«SOltne Motor Cor No« 2**Unlofi PkclfTc R« R. 



^'Motor car Ko. 1, in actual operatloti lias 
tlioroughly demonstrated tlie practicability 
of tlie ^aaobue nlotor as a transportation 
medium." So said W, R. McKeen, Jr., super- 
inteudeut of motive power and machinery 
of the Union Pacific railroad. 

With the Satisfactory progress made here 
and abroad TrVith motor vehicles for all 
kinds of traflftc on city streets and country 
roads, It was to be expected the steam roads 
would reach out for something of the same 
kind. Many of the large roads are already 
building and experimenting In out of the 
way places, with gasoline cars. The Union 
Pacific is the first to make a notable record. 

Motor car No. 1 Is a single truck, four^ 
wheel car, 31 ft* long, on 43'in. wheels, 
weighs 20 tons, seats 25 passengers. Its air- 
brakes effect a stop in 115 ft. when moving 



at 20 miles an honr. Power i^ a 6*cyllnder 
gasoline engine of 100 li.p. This car went 
into service In March, 1905, when under teat 
it liaulc<l a standard coach weighing 50,000 
lbs,, and a standanl mail car weighing 52,- 
000 lbs., up a one-third per cent grade. 

Short runs of from 30 to 150 miles were 
made during April, 

On April 16 It started west reaching Salt 
Lake City May 4thj having made numerous 
round trips over the various divisions, and 
on May 19 reached Portland, Ore*, where it 
went into regular suburban service. On 
August 21 it was rehirned to -daily service 
between Kearney and Callaway, Keh, 

Motor car No. 2 Is gf the same genoraKde- 
slgn and larger, being 55 ft long and seeing 
57 people, and is built of steel. The forward 

end Is pointed; the rear end rounded fa ud 

W 

'■f ’ 




toterlor «l CXwolloe Motor C«r No. 2 





POPULAR -MECHANICS 



229 



dosed. It Is double truck and Tveigbs 56,- 
000 lt)B. Power Is a 100'b*p, 6-cyUnder gdso- 
Une engine. This car has repeatedly done 
better than a mile a minute. Ventilation is 
excellent; light, acetylene gas. 

If the continued use of these cars meets 
the expectations of the company, it is reas- 



onable to suppose that the gasoline car will 
bo the coming medium of transportation for 
suburban and short line traffic where fre- 
quent service is required; and will save the 
very much greater expense of an electric 
system. The car is built to a -shape 
ill front. 



A GREAT COAL HANDLING EQUIPMENT 



Largest on the Qreat Lake >$-- Covers Five Acres-^-Holds 600,000 Tons 




L'auTtHj C W . Suil. Ce 



MmnniDtli C04] Conveylnjf Ec|uiptnent 



Six hundred thousand tons of coal; a sup- 
ply sufficient to keep (10,000 familinH TfVnrm 
all winter, are constantly storefl Uuiler one 
great roof at South Lake Linden* Mich. This 
great mass of fuel, however, is not for do* 
mestic use, but for the ever-hungry boilers 
of the Calumet & Hecla Mining Cu. The 
coa! handling equipment is the most com- 
plete on the great lakes, and one of the beat 
in the world. 

The coal storage covers an area of flve 
acres, and includes two shetls, eacli holding 
about 300,000 tons. During the working 
months the supply for oun'ent use is drawn 
from one shod, the other being kept 
for emergencies, such as strikes, tie-ups on 
the railroad^ or any' combinatipo of dreum- 



stauccs which might bring about a coal 
fninine. the season closes both sheds 

are full, the storage containing fiiiffictent coal 
to supply during the remaining months the 
copper mines, blast furnaces, smelting 
works, etc% controlled by the company in 
the district. 

The coal is received alongside the wharves 
in stoiiniors of about S,000 tons capacity. 
Each steamer will tow a barge of equal ea“ 
pa city, and two such steamers and barges 
may bo moored and unloaded at the same 
time. On the wharf front there are eleven 
2-ton paraljollc boom towers, steam driven, 
each operating a 2-ton grab bucket. The 
coal is hoisted in these buckets and dumped 
Ipfo a hopper, through which it passes Into 
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ft sel Mumping car, is weighed, and sent 
down on the automatic railway tracks and 
diiQipecl into the coal storage. 

Coal is piled to a height of 22 ft. in the 
coal storage buildings, the floors of which 
are fitted with air ducts anti ventilators, and 
the steel colnmna supporting the roof of the 
building also being equippcti with perforated 
plates for ventilation. The roof trusses and 
purlins are of Btoel* and the roof of white 
pine covered with galvanized comigated 
iron, felted and tarmh These coal storage 
buildings are 325 fh wide and 750 ft. long. 

The coal is reclaimed from the storage 
sheds l(y a Btcam shovel, operating on a 
standard-gauge track. The shovel closes on 
the coal, hoists and dumps it into ears, 
which are drawn to the dlffereut points of 
consuiiiplioin 

# * » 

MUR0A5 WIRELESS TELEGRAPH 



The Murgas sysletn of wireless telegraph 
is OJio of the reoeiit candtrlates for public 

favor and differs 
radically from oth- 
ers in that tones of 
ilifferent pitch are 
employed instead of 
the Morse alphabet, 
with Ita dots and 
dashes* The Elec- 
trical Review, which 
contains a detailed 
account of the sys- 
tem, ivritten by Jo- 
seph Mur gas, says; 
*Tliis is a c c 0 m- 
plished by causing 
different spark-gap 
fmiuencies at the 
sending station cor- 
reBpomllng to the 
different tones, and 
Station at Wltkeabarre t h c 0 frequencies 

are praduced by a plurality of Inter- 
rupters, any one of wddeh may be Included 
at will In the circuit of a J^ourcc of direct 
current.*’ 

The advantage claimed for the new sys- 
tem is greater speed in Bending and receiv- 
ing messages. 

^ » — * 

Collangoh a form of pure silver, soluble In 
>Yuter, is stated to he a successful remedy 
for upvjeiidlcitiw, obviating the uccesslty for 
nn oi>erutlon. The cure in severe cases Is 
extremely slow, It is said, but has been a 
s. '.oess in 70 cases out of 72* 




AUTO DRAWS ROAD ROLLER 



In a town in New York the roads Leading 
out into the country needed mending and 
the appropriation for hiring teams to pull 
the road roller w'as exhausted. 

An automobile manufacturer whose fac- 
tory W'as In the towm offered to furnish 
motor cars to do the work free* There was 




Auto-Pfop«]led Ro«d Roller 



Fouie question aa to the ability of an nxito 
to pull so unwieldy a thing as a big road 
roller* but the demonstration proved it to be 
highly satisfactory. 

^ » — 

NEW GERMAN CANAL MOTOR 
BOAT 



A new steam canal boat constructed m 
France for use on German canals promises 
to revive canal traffic* The boat Is built of 
steel, is 126 ft. Jong, 16 ft. wide and carries 
280 tons, It Is propelled by paddle wheels 
w'hich are arranged to be raisK! or lowered 
according to the draft of the boat when light 
or loaded* 



BIG YEAR IN IRON EXPECTED 



The indications are that this year wdll 
record the largest operations in iron ever 
known. The Lake Superior region predicts 
an output of 40,000,000 tons of ore and the 
furnaces are propaiing to turn out 28,000,- 
000 tons of steel. The mil mills already 
have contracts for nearly all they can pro- 
duce, and structural iron will be used Iti 
greater quantities than ever before. 

^ » ■ — ‘ 

Several ^vagons 40 ft. long were built by 
an eastern concern. They are believed to 
he the longest wagons ever made; will Im? 
tised to haul theatrical scenery* 
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POPULAR CHEMISTRY 

By Max D* Slitntner, H. A,, Ph, D* 




Tbli (tvpvtmtilt will appear re^fularly tn the tuttire will coiiUin talks' on chemical suhjects 

of (e acral Interest written la unACienttfic laaguage “so that you can understaiiU It.** It U hoped that 
Che readers of Popular Mec^hanl^ will aoslet ua tn making this aecUun of the ma^fttliie as helpful aa 
possible and with thU end In view ^uegeAtloas as to articles of Interest or inquiries on chemical sub- 
Jecta will always he appreciated* la thU conoenctlOR Its editor will be pleased to answer for our read* 
era oJ] questions that oiay be addressed to him, only stLpulatInff that the answer must not require the 
expenditure on his part of any expeiiAe for analytical work or en tended research. Address all Inqulr- 
let with oelf^addreascd and stautped envelope t'O Hr. HaxD. Slimmer, 3>&7 Dearborn Street, Chicago, 



FEED WATER TROUBLES 

Wat^r is an almost uaiversal aolyr^nt 
Pure water, free from traee^i of luluoriils or 
^asoa in solution, is never found. It is, 
therefore* not surprianis that all fetal waters 
contain dissolved substances whicb, in 
time, cause trouble in the boilers. The diffl* 
culties which are encounteredj arifie from 
three sources r incrustation* or scale 

formation; second, corrosion,, or [ilttin^; and 
third, foamtni^. All of these actions may 
take place simultaneously. Of the three, tn- 
erustatlon Is the commonest. It Is due to 
the presence in the water of various sub- 
stances which are deposited ou the tubes of 
the holler, and which cause what is known 
as scale. Seal e-form in substances In water 
are either carried in suspension, or are in 
sotution with the water. Of the dissolved 
substances, the salts of caldmn, or lime, 
and magnesium are the most injurious. 

In the first discussion on the subject of 
“Popular Chemist ry,“ it was shown that 
lime ’water treated with carbon dioxide gas 
forms an Insoluble salt of llnie, known as 
carbonate of Ume. This substance is the 
same as ordinary lime stone and, thougli 
practically insoluble in pure water, It h 
readily soluble In water containing car' 
bon dioxide in aolutloti. If wo had blown 
Into the lime Tvater longer, in our former 
experiment, we should have soen that the 
turbidity which appeared in the solution at 
first would have disappeared upon the ad- 
dition of more carbon dioxide. If the clear 
Bolutlon, ■which now contains bicarbonate 
of lime, is heated, the excess of carbonic 
acid will he driven off and carbonate of 
lime ’wlH again be formed. 

All natural waters contain free carbon 
dioxide and, in flowing over lime stonfe, 
dissolve some of it. Natural waters are 
the waters used in boilers . When thla Is 
heated, the calcium carbonate which it 
contains separates out, and, being heavy, 



falls to the sides of the boilers and re- 
mains there jis u wlilob^ from day to 

day, becomes heavier. Magnesium carbon* 
ate nets precisely in the same manner as 
calciimi carbonate. 

Waters ’nliit'h contain the carbonates of 
lime and Ttiaginsiuni which are deposited 
upon Iwiiliug are said to have the property 
known a& teuipornry liardnesfl. Calcium 
and mngneslunri salts which are not proeipi- 
tiited upon boiling give rise to ’^\'hat is 
known as the permanent hardness of water. 
Hardness In water Is not a commendable 
featurcn Of the two mentioned permanent 
hardness causes the greater amount of 
trouble, as tlio temporarily hard water 
causes the formation of only a muddy 
scale, while the calcium sulphate, which Is 
one of the injurious substances In perma* 
uently hard water, forms a very hard, 
stony scale. The magnesium salts, present 
in permanently heard ’W'aters are supposed 
to decompose at higher temperatures in the 
hollers, giving rise to acids which ha’ve a 
corrosive effect upon the walU of the 
boiler. 

Boiler stale is, undoubtedly^ a source of 
great danger as well as loss of power. It 
Is said that one- sixteenth of fan inch of 
scale ou tlie tubes of a lioller iiecessltatea 
an Increase of 15 per cent in tbe fuel used; 
one-fourth of an Inch increases I he amount 
of fuel needed 60 per cent. Boiler tubes 
covered with a thick coating of scale, often 
become red hot, and are, iu this way, weak- 
ened. It sometimes happens that, on ac- 
count of uneven hoatJngj portions of scale 
are detached from red hot tubes which 
then break \ipon coming in contact ’with 
the cold water in the boiler. 

Corrosion of holler plates Is due to air or 
adds present in ttve water. Pure w'ater la 
without effect upon iron. Corrosion due to 
acid waters Is particularly common in re- 
gions containing coal dopoHits. Mine waters 
generally coutuiu some free sulphuric acid. 





In marine boilers, where distilled w-ater la 
used, eorroaioti is a very commonly occur- 
ring difficulty. This can l>e overcome by 
Introducing plates of zinc into the boilers 
In Bucb a manner as to produce an elec* 
trie contact with the iron. In practice^ 
about a balf pound of ziuc is used for 
every square foot of grate surface. Under 
these circumstances, the zinc ts attacked in 
preference to the iron* 

The foaming, or priming of boiler-i, as it 
is sometimes called^ Is due to a number of 
different causes. In the western alkali 
countries, and lu places where sea water Is 
used for boiler purposes It Is a fre<iueiit oc* 
currcnce. Foaming lx>ilcrs cause the hot 
water to Ite carried into the cylinder of the 
eugluc and produce loss of power* The use 
of dirty water which contains organic mat- 
ter, or the excessive use of boiler com- 
pounds, is also apt to produce foaming. 
Many of the so-ealletl anti -foaming boiler 
compouiuls contain sodium acetate which 
Is said to partially alleviate this difhculty* 

There is no doubt iii the minds of all 
engineers that something must be done to 
remedy the evils of scale formation The 
most common method conslsls in allowing 
tlie scale to form until it has attained a 
thickness suflit-ieut to seriously affect the 
efficiency of the holier, and then reii;oving 
the same by mecljimi(^al means. The objec- 
tion to tliiH ineihd Is that it necessitates 
putting tbe boiler out of service and the re- 
moval of the scale i>y mechanical means 
often results in serious injury to the tuben 
of the boiler, 

*'I5oiIer Compounds"' !m> chemical suli- 
Btnnces which when put ^nto the boiler 
produce changes in the water so that only 
soft, tiuiddy scale and soluble salts arc 
formed. They can be very highly recom- 
mended ill most cases, as they vindouhtt^lly 
are of great value when properly used, 
adding both to the life and to the efficiency 
of the boiler. Mr. A. Tasy. tu an article 
on Corrosion and l^'eale from I'eed Waters in 
The Engineering Magazine of 1S97. says of 
boiler compounds; ''■Never use a boiler com- 
pound unless you know positively Avhat it is 
composed of, and hoiv it will affoet the im- 
purities ill your boiler and the boiler Itself. 
In the treatiiient of boiler water, always 
start with a careful analysii? of the water, 
made by a competent chemist ^vho has had 
experience In this line. Next* if you are 
thinking of using any chemical that has 
been offered for treatment of your tioiler 
water, hd your chemist analyze It* If you 
are dealing with straightforward people^ 



they will ttU you the exact eomposltion of 
tbetr material which your chemist can' 
easily verify after which he will be pre- 
pared to advise you properly.” 

The following extract from, the report of 
The liavuriuii Steam Boiler Inspection Asso- 
ciation {ISSSJ is also of interest in this con- 
nection: ‘*Ai| secret compounds for remov- 

ing scale should be avoided. 3uch secret 
preparations arc either noiiseusical or 
fraudulent and usually coutain one of two 
substances (fiOda or lime)j recommended by r 
the association for removing scaler gener- j 
ally soda, which is colored to conceal its 
presence and often adulteyateil with useless 
or even Injurioua substances. These addi- 
tions arc used to give the compound soiuo 
fanciful name and servo to deceive the 
purchaser aud to conceal from him the fact 
that he is buying simply colored soda or 
similar substances for which he Is paying 
an exorbitant price.” 

Although heller eompound.s tend in a 
great measure to obviate the difficulties due 
to bad water, still, boilers were never in- 
tended to servo' as eheralcal laboratories, 
and the proper place for the treatment of 
the water is outside of the boiler. Meebanl- 
cal plants* designed for this purpose, arc 
now being sold by inany Arms. If the auv- 
ing of boiler compound and the add«1 effl- 
cicncy of the steam plant ia token into ac- 
count, they will he found to be, in most 
cases, proAtable investments. 

(To be comtnucil.) 



PEAT FOR PRODUCER GAS 



Feat is being used to make proihuer gaa 
for three 100-hp* gas engines at Ilclsiug- 
boi'g, Sweden, reiauts United States Consul 
Ilergh, of Crotlienhurg. Numormis? short rail- 
ways iu Sweden arc changing from steam to 
electric power and the governmoilt will 
erect a mammoth electric power station Ui 
run by water power. 



AUTO MAIL SERVICE IN NEW 
MEXICO 



What is said to bo the first direct con- 
tract from the postal department for the 
transportation of mails in motor cars h:ig 
been let on a route 111 miles long, bet^^■ee]l 
Roswell and Torrence, X. M. Three motor 
cars fire stipulated, one trip each way daily 
being required; the third car is for use in 
case of accident to the others. The contract 
Is for five years* 




233 



popular mechanics 



AIL tbe artlctes B.p- 
pearfng In this de- 
lurtnientMre reprint- 
ed In book form at 
the end of each year> 



SHOP 




Contributions to 
this department arc 
tnvited. If you have 
forked out a food 
Idea or knosv Of one* 
please send it Ln» 



HAMMER MADE OF PIPE OLUE-MELTING DEVICE 



A Tory h.TiuIy hrmimcr enn lie mode for 
itlUe or notliing; provided one bns a few 
old imiteilala on haiul. 

Into a Vjdii, tee (B) screw fi piece of 

pipe (A> about 
S In* tong witli tbronds 
on one end and two 
pieces of pipe 

(CC) 2^dn* long wltli 
ILreadss on both ends. 
On the ends DD put 
^-iu. caps* 

A larger liaTnnier 
can Ih.' made by ui^iiig 
pipe of larger dImen- 
and the baminor 
can he made heavier 
by stopping up the 
tee and filling the liead with lead.— Coii- 
trlhuled by H* G. Stlobol, Ji\, 3207A Olive 
street j Kt. Loiiis^ Mo. 




A HOME-MADE TRIP-HAMMER 



A trip*Iminmor like the one shown in the 
illustration was used for eleven jears, turn- 
ing liorseshocsj laying plowshares and other 
work without a lircnikj says it correspondent 
of the Btaekamitli and Wheel wrlglit. A 
good sa[iliug with considerable spring In it 
is Hcciirf^! in the wall to make the spring 
and the striking Inimnier is of IG or IS lb* 
It is operated by foot -power. One man and 
hi» helper can rig the device up in one 
day* . ' 




Foot-Power Trlp-Haminer 



A liaudy device for melting ghie is made 
ns follows: 

Tap a hole at one side in the top of an 
ordinary glue pot auU put in a piece of 
% ill, pipe about 4 in. long. At the opposite 
side drili n hole ai;d tap it out for a 
nipple, In case it be desired to tise the pot 
in any other way, a plug may be siibstl- 
fated for this nipple, says a correspondent 
i)f Power* All that is tieceasary to heat the 




For ASeLtLng Glue 

glue is to set tlie pot in the wiish basia and 
turn the hot water into the %-in* pipe. The 
hot w:nler supply (n many plants comes 
from tile feed- water heater* %vhtch Is an 
eaccellent arrangement This is a neat and 
speedy method of getting hot glue. 

— 4 ■ 

TO REMOVE CAN COVERS 



To remove a tiglit fitting screw cover tC" 
a can ndi a little chalk on the top and wrap 
a piece of sandpaper around the cover wdtli 
the sand side next the can. The top can 
then be removed without trouble.— Contrib- 
uted by J. C. Fos, Subetlia, Kan. 

‘ * ■ » 

Linseed oil and benzine^ half and half, 
witli liurnt umlier or Vandyke brown Incor- 
porated w ith the mixture* makes a gotnl 
brown stain for oak or ash. Apply In the 
usual manner and finish as desired. 
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AIR SUPPLY FOR PYROQRAPHiC 
OUTFITS 



Some time ago 1 purchased a wood-bura- 
Ing outfit such as are on the market for 
scorebiiig fancy desig:ns on woiwl. The out* 
fit consists of a small bottle for benzine, a 
squeezing bulb for supplying: air at a low 
pressure and a needle with a hollow plati- 
num poinb this needle Is kept red hot by 
means of the inisture of air and the fumes 
from the benzine. 

After using the outfit for a short time I 
hit upon the followdog arrangement for 
giving a steady supply of air and at a 
higher pressure, and so doing away with 
the hand bulb, leaving both hands free 
to hold the work and apply the needle. 

The engraving shows two 30 gallon tanks. 




Tank Arraag‘etn«at far Atr Supply 



the kind ordinarily used for hot water heat- 
ing. They need not be new as they are 
costly. They can usually be bad at any 
plumbing shop second-haDd. I paid 50 
cents apiece for mine and had auy , leaks 
soldered tlglit. 

These tanks, as will be seen by the Ulna- 
tration. are connected across the top by 
?4-in. pipe with globe valves on each 

one and the pressure gauge placed In the 
middle, thus making one gauge show the 
pressure on either tank, independently, or 
oa both of them. 

At the rear of the right hand tank a con- 
nection is made by means of a piece of 
hose to the city water supply, being con- 
trolled l>y a %-in* globe valve; at the front 
end will be seen a check valve, while 

above It ia a ljushing and plug to stop ^ip 
the opening a^^ tbis hole is not required. At 
the bottom of the tank is placed a %*ln. 
globe valve to drain off the w’ater. 

At the rear -^ud of the left hand tank will 



be seen a length of pipe which is car- 
ried around on to the front porch where It 
terminates with a ^-In. globe valve and a 
short nipple for attaching the rubber tube 
and- needle, the benzine bottle, of course, 
being connected In between the valve and 
needle. 

The method of obtaining a supply of air 
is to allow the water to run into the right 
hand tank, the valve at the left of the 
gauge being closed. The ivater la allowed 
to rUD in until tbe gauge shows the pres- 
Biire of the water main, lu this case about 55 
lbs. The resulting supply of compressed air 
ig then admitted to the other tank, the water 
supply is cut off and the water drained 
away, being assisted by a slight pressure 
of air still left in the tank and tlien by 
means of the check valve which opens up, 
admitting air to the tank. 

It will of course be understood that only 
enough air will pass over to the air tank to 
make the pressure equal in both of them. 
In this case, the first charge nets me a sup- 
ply at 10 lbs. pressure; by repeating the pro- 
cess five times more I get a supply at about 
40 lbs. which Is the limit with the pressure 
available. 

Tho waste water I use to irrigate the 
flower beds; the tank when charged at 40 
lbs. will last for three or four days, as the 
supply required In bumiug is very small.— 
Contributed by Everett E. Pomeroy, Loa 
Gatos, Cab 

— ^ » 

HARNESS HOOKS OF OLD BUGGY 
STEPS 



Old buggy steps make good harness hooka, 
much atronger than the harness books one 
gets at the stores, writes Henry J. Heaton, 



STmvng Harness Hooks 

of Sidney, Towa. Cut off the step at the 
dotted line, A, and nail the hooked part up 
as shown at B. 



"'Mechanics for Young America,*' an Inter- 
esting book for boy a. Price, 26 cents. 





HOW TO MAKE A PARALLEL 
CLAMP 



and how it Is beveled on the handle. 
Thhj wrench will work in places that other 



A handy tool-maker's elamp whichjs self- 
contained and does not need a wrench is 
described by a correspondent of the Ameri- 
can MacblnlsL The ja’sv A is counterbored for 
screws C and D — the latter a running fit* 
the former a driving— secured by the steady 
plus* G and H. The Jaw B Is recessed^ 
bored and counterbored for the tapered unt 
F and a rather loose fit for the screWj D. 




Tool-Mflkci-^£ Parallel Ctamp 

In ojoeration, adjust both the knurled 
nuts to your 'work and tighten up by the 
handle, Tj and the screw, C* The tapered 
Dut, F, grips the jaw* B, firmly without fur- 
ther aid w-hlle tightening by fbe handle. 
Both knurled nuts are slightly smaller than 
the jaws of the claniPj which lies flat with 
the work. All parts are drawn to scale. 



■ 

MAKING A WRENCH 



It Is just as Important that a wrench 
should be balanced as that a hammer should 
be. In making an S-wrenchj do not give It 
too much hook, as you can not handle It 
so fast. The Illustrations show how to 
make a tire-bolt wrench, called a side 
wrench. It is made of a piece of spring 
plate 1% in. by 6 In. Parts C and D are ^ 
worked over the hardy, having care not to 
punch the holes at these points too far 
back. IT Indicates holes punched In ma- 
terial to be cut away. Part A, Fig. 1, 
should be beveled from the center and 
made as wide as the material will al- 
low, Bt Fig. 2, shows tbe pointed Jaw 




wrenches will not. — Contributed by James 
A. KeucU, S03 Clay street* Bloomingtouj IlL 



TO REMOVE PACKING FROM A 
FLANGE JOINT 



When the pipe can be sprung apart far 
enough to allow a scraper to work between 
the two flange face.s, it is t^asy enough to re- 
move old packing from flange Joints, but 
often this is impossible. A correspondent of 
the Engineers^ Review had a pipe running 
from a head lyhJch was anchored solid 
across the room and running down along 
the wall as shown in the lllu.sitratioii. When 
the flange connection in this pipe began to- 
leak, he drove a cold chisel in at the bottom 
between the flanges to keep them from 




springing together, then saw^ed out the 
packing with an old hand saw. When he 
had saw'cd half way through, a chisel was 
driven in from the top and the rest of tbe 
gasket cleaned out. A new’ gasket was 
then inserted and tbe flange bolted together. 

* * * 

Red lead and glycerin, equal parts, * 
kneaded to tbe consistency of putty la said 
to make an excellent cement for iron on 
iron. Mix ffesh as needed and use quickly* 

— 

Index to VoL VI I, January to December, 
inclusive, 1905, Is ready for distribution 
and will be sent free upou request. 
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TOOL FOR MAKING WERE SPRINGS 
WITH A BRACE 



Jjardwow! board (A) about 12 In. 
|or>K, 6 ill. wltJo ami % hi thick. At ojio 
corner bore a hole (a^ Fig. 2) of tlie bIzc 
tliat llie Inside dtiiiueter of tlie spring Is 
to he. Set two fiatliead screws (a^ and u“) 
In the board in the positions in relation to 
tbe bole 3iiditntt>i1 in Fig. 2. At tlie oppo- 
site end of the boaixlj near the upiicr cor- 




ner* place A liooh (C, Fig. 1} to receive the 
reel of wire (H) of which the springs arc 
to be made. Then fasten the lieard in a 
vise or other convenient place. 

Secure a rod (Jl) the sIkc of tlie hole 
and 12 to IS In. long (srifflciently long to 
make the length of spring desirenb ur sev- 
eral springs inas’ be made In one coil and 
then cut to length). Fasten one end of 
the rod ami one end of tlie wire (d) In the 
elinek of the brace tseo Fig. 3), hooking the 
wire under screw bead nnd over a“ and 
hanging reel D on liook C. TroreiMl to turn 



HOW TO ATTACH ENAMEL LET- 
TERS TO GLASS 



Not nil sign painters know how to attneh 
enamel letters, though It is a simple mtrtter 
when once learned. Clean the glass and 
dravr the Hiiurt of the lettering with chalk. 
K It is to be a curve use a string hii the 
usual way. Space the lines off and .you 
are re.idy for the lettering. 

For this purpose a reliable cement will be 
reciuiretl. Plaster the cement on tbo letters 
w'lth a knife, being careful to have the part 
n round the edge full, then place each letter 
in turn on the glass and press It up and 
down gently and firmly to get all the air 
out, then push to place. Be verj' careful not 
to bend the letterAi says the Master Painter. 
Hive large lettera a second coat before put- 
ting thecu in place. It is only neccssarj’ to 
fill the edges of concave letters With 
cement; the fiat letters must be pasted all 
over the back. Hold large letters In place* 
until the cement hns time to set, by a bit of 
ivax. When the cement has set remove any 
that may be around the edges of the letters 
ami clean up the glass, 

Wlilte lead in ollj thickened with dry 
lead, thinned properly with copal varniRh 
and worked well on the sforte with a spatula 
or clastic blade putty knife, makes a good 
cement. 

A pocket knifo and wood alcohol will re- 
move old let lei's. They nearly always break, 
and the enterprising painter wdll always 
have a iiumber on hand for snppl 3 'ing. the 
need, at a neat profit to himself. 




the brace handle the same ns in boring a 
hole, slightly pressing against board A and 
backing the brace out ae the wire is wound 
on rod B, Contimie this operation until the 
desired anwiunt of spring Is wound on the 
rod. —Contributed by Chas. N. Leonard, 1319 
Barth avcuue, India uapol Is, Ind, 



REPAIRING A LEAKV GUTTEj? 

To repair a leaky gutter, put putty In’ the 
hole, smootfi It off with a putty knife Jnnd 
paint over the spot with a mineral or an 
oil paint.— Contributed by Gordon M. Back* 
us, 32 Euclid avenue, Hackensack, N. J. 




MOW A THREE-WIRE SPLICE 
IS MADE 



RIdbc with dwin water ami n little alcohol, 
pollah dry ami clean. Treat both sides of 
the glass lu the same way. 



Two pairs of connectors are required to 
properly make a three- wire fispike In order 
to have the joints long in the *'neck" and 



THE READY-MADE LATHE TOOL 



Old mechniiics looking itack over their 
history as sneU can remember the days be- 
fore the patent lathe tools, in those days 
they were ohlSged to forge their own tools 
into the desired shape. .Modern Improved 
tools can be ground to any Joslresi shape 
and usct! in most any position, their use, 
however, requires a certain amount of 
judgment. 

Figure 1 shows the cITeetH on a small tool 
used for loo heavy duty. Tins tool wiia 
made for a 13- or 15-iu. lathe, but was used 
In a 30-iii, lathe* TJie bottom at A Is Tvorn 
away until the pressure of the screw breaks 
the steel. 

Figure 2 shows the effect of grinding 
without removing the steel. The under sup- 
port is completely ground away at B. Fig- 
ure 3 shows a cuttlng^otr tool allowed to 
hog In and break* battering down the sup- 
port, C* Figure 4 shows the effect on a 
small tool which was used in a largo lathe. 
The powerful screAV mashed the tool at D. 



M«kinff a Three-Wire SpUce 

not mar the galvanizing at that part of the 
joJut. In. Iron line construction the skil- 
fully made three-wire splice will eliminate 
the necessity for soldering, says the Ameri- 
can Telephone Journal, and insure freedom 
from high resistance joints. The superior 
conductivity of these Joints consists not In 
the cross turns at the ends, but in the spiral 
twist at the neck. To make the splice pro- 
ceed as followRi 

Overlap the ends to be spliced about IS 
In, and cut a third wire 18 In. long of same 
gauge and lay it with the ends to be spliced 
(Fig, a). Clamp two pairs of connectors 
over all towards the center and about 5 in. 
apart and revolve connectors in opposite 
directions, slowly, so as not to **burn’' the 
wire (Fig. b). Care should be taken to re- 
volve coimector.s evenly and at the same 
apeeih Turning one pair faster than the 
other will result In a ^‘humped" joint. 
When the w'ires have lieen twisted to a 
tight lay^ remove the connectors and clamp- 
ing, one pair ou the neck to hold the work, 
use pliers and finish the end with sis or 
Boven cross turns the same as In an ordL* 
n.-^ry W. U- splice (Fig. c). 



CLEANING WINDOW GLASS 



T recently looked over u nuiiiher of pa- 
tent tools of different maises. They had 
been used about one year and were a sad 
looking pile of Junk. A lack of good judg- 
ment Imd sent them to the scrap heap.— 
cfoutrlhuted by Paul 6. Baker, Musca* 
tincj la. 



To thoroughly dean window glass pass 
diluted sulphuric add, about as strong as 
vinegar, over it, and let it act a moment’ 
then throw on just enough pulverized w'hlt- 
ing to give off a hissing sound, directs the 
Master Painter. Rub both over the pane 
with the hand and polish with a dry rag. 




CONTINUOUS MiXENQ OF 
CONCRETE 



[Sxtract from a paper by E. Trumpj read 
befor# th« AtnerJeftn Society of Mechanical En- 
^□eetSr] 

Of the methods mentioned the revolvlni^ 
table, with a stationary spool al>ove its 
center^ has been considered the most aceu- 
rate^ and is raiieh used in cement manu- 
facture for feeding miils, etc* Us defect 
Is the change in the natural slope of the 
material, which varies the amount cut off 
by the diverting blade as Indicated by dot- 
ted lines in Fig* 1, 

If we make the table of relatively large 
size and distribute the material In a uniform 





layer upon it, as shown in Fig, 2, the sta- 
ternary kuifo, or diverting blade, may be 
pivoted ao as to take off a predetermined 
quantity in one revolution, and If the layer 
is thin, vnriatioufl in the natural slope <m 
the edge will iiffcct the accuracy very lit- 
tle. As the table revolves the stationary 
knife will divert tlie materinl in front of 
it over the edge of the table and it will 
fall in a eontiiumiis stream into the chute. 
If the niaterhil is repleulshed on the table 
so that the hi.vcr taken off by the knife is 
restored to exactly the same shape as before, 
and Is continuously removed bj’ the knife, 
an accurately measured quantity will he 
diverted* 

By adding to the table a bottomless 



storage cylinder^ somewhat smaller la diam- 
eter* with its lower edge spaced a distance 
above the table sufficient to clear tbe knife 
and yet near enough to the table m that 
the materia] flows out from under the edge 
of the cylinder and takes its natural slope, 
we shall have the conditLon represented by 
Fig* 3. 

The cylinder being supported by anna 
from the central spindle may be filled to 
the top by means of tbe chute, and as the 
knife removes the section represented by 
its path over tbe table, the material from 
the cylinder above will take the place left 
vacant, and will come out under the edge 
of the cylinder to the extent of Its natural 
slope* "While this slope may vary a little 




this variation is a very small part of the 
amount diverted by the knife, and as the 
material composing nearly the whole base 
of the cylinder fs cut away the space be- 
hind the knife ie filled from above with 
nearly uniform pressure, and In practice 
the natural slope angle Is almost exactly 
the same, in spite of considerable differ- 
ences in height and material within the 
cylinder. 

After deciding on the distance between 
the bottom of the cylinder and the table, 
and the width of the knife, the other fac- 
tors. which determine the amount of mate- 
rial measured off in a given time, are the 
speed and rotation and the depth of the cut 
of the brdfe, and these are both adjustable* 




The depth of cut of the knife Ib ad- 
justed by swinging the knife around on its 
pivot so that it extends a greater or less 




distance into the material. This swing is 
controlled by a screw attached to an arm, 
cast as part of tbe knffe, and a micrometer 
scale with pointer shows the amount of 
movement. This is shown in fig. 4. 

The mechanism described above may be 
employed for the feeding of a great va- 
riety of materials, varying considerably in 
size and consisteiic}", and if the size of the 
table, the sliape of the cylinder and the size 
of the knife and space between tlie cylin- 
der and tbe table are properly adjusted* 
almost anj^ bind of crushed mnterhil may 
be fed. 

The varlationg !n size may extend from 
flue powders* like eement, to rocks of e in. 
cube. In the case of the larger sizes the 




space between the l:>ottom of the cylinder 
and the table is made considerably higher 
than the height of the knife* ns the space 
between the bottom of the cylinder and 
the top of tbe knife must be sufBclent to 
Jet the largest pieces pass through without 
catching. The amount diverted by the 



knife is not dependent upon its height, but 
on the height of the space under tbe cylim 
der* 



LEVELING TWO POINTS WITHOUT 
TOOLS 



To level up two or more points which are 
far apart* as posts, etc., vrithout a level, 
straightedge or square* all that is required 
is a few nails, three pieces of old board, a 




piece of cord and a small weight* to be 
use^l as a plumb Iiob. Kail the boards to- 
gether as shown in the illustration at any 
angle, place tbe tivo points of tbe boards 
on tap of the posts and mark where the Une 
crosses the baseboard. Turn the device 
about, end for end, and mark the baseboard 
again. Then raise or lower one of the posts 
until the plumb line hangs midway between 
the two marked lines and the posts will be 
level.— Contributed by Tlios. McIntyre* 407 
Root street, Chicago, IIL 



COUPLING A TANK-HOSE 



Every englTieer knows what a moist Job 
it is lo couple up a tank-hose after dtscon- 
uccting it for the purpose of cleaning the 
strainer, says Locomotive Engineering. Very 
few tank valves whi shut down perfectly 
tight! iiiid the leakage, whe-u attempting to 
connect the hose, Is not appreciated by the 
man who Is doing tlje coupling. Here is a 
simple remedy: When all ready to coufde 

the hose, start the primer of the injector, 
when all of the leakage will be drawn Into 
the suction pipe the Btrong vacuum so 
created, 

— 

Coutrlbutlons to the Shop Notes depart- 
ment are invited. Your experience and 
handy devices are valuable to others* also, 
Tass it on. 




LAST RESORT REMEDY FOR A 
LEAKY VALVE 



KEEPING SOLUTIONS IN BOTTLES 



Wbeii every other remptly for a leaky in- 
let or exhaust valve has failed, try this: 
Chuck the stem of the valve in a high- 
speed lathOj aud with as hue a flat tile as 




can be obtained^ while the valve ts revolv- 
ing iti the latbe at a high rate of speed, 
toueb lightly at A (See sketch), skip B am] 
take off the corner C, leaving the valve with 
a slightly rouodet! instead of a flat seating 
surface* It has been found that this method 
is sure when others fail, says Motor Way, 
and that a valve so dressed will hold well 
for months aftcrwartl. It does not matter 
which way the stem wabbles, for the valve 
ahvays finds a perfect seat, on aceount of 
Its spherical sbape, the action being similar 
to that of a ball chock valve* 

4 -*-* 

HANDY MARKING CHISEL 

A marking chisel is a convoiilont tool 
about the engine room. One of the in- 
stances in which tt can he used to advan- 
tage Is in marking the eccentric so that It 
can he readily reset should It slip on the 
engine shaft* 

It Is often difficult to mark the eccentric 
and the shaft so that the lines come exactly 
opposite* With the tool illustrated this la 




Chisel for Marking 

made easy, says a correspondent of the 
Engineers* Eevlew\ The cutting edge Is 
made as shown and not at right angles 
with the side. The point strikes first and 
makes a true mark on the eccentric hub. 
By turning the chisel In the opposite direc- 
tion a mark is made on the engine shaft 

4 * » 

A freshly i’»aintcd room should not be 
closed up tight, but opene<I to the air and 
light. Taint with driers In it will not dry 
If corked up tight in u bottle. 



U is w'ell known that solutiona of easily , 
oxidized substances do not keep so well In 
bottles w'hioh are purtinlly empty as w’hen 
they ai'G full and The Thotogram suggests 
the following jis an excellent method of 
overcoming I he difficulty. Keep on hand a 
quantity of s:ua3l glass marbles, and w'hen- 
ever any of the solution is poured from the 
bottle add sufficient to bring the solution 
again up to the neck. 

■ 

NOTES ON SOLDERING 



I had not been long out of college when 
1 was first sent out as a road eugliioGr* so 
it was not to he expected that 1 would 
know' very much. In those days, I even 
througbt that a soldering iron was made of 
iron, writes a contributor in the Electric 
Journal, ^ 

When I first used a soldering Iron on 
wire Joints, 1 held a dry iron under a Joint 
and w'aitod for the wrlre to heat enough to 
melt the solder placed upon it. After floun- 
dering around at that awhile and making 
a bad job of If, 1 began to rejiicuiber how’ 
1 had seen others do it, and then T placed 
some solder on the iron and held the iron 
with the molten solder against the joint, 
Tvhlch soon began to sizzle, and as it ’was 
clean and well fluxed, the solder flow'ed at 
once all through and over it. 

In college, 1 had taken a course In jibysics 
under Professor X. and had hcartl all about 
conduction, cmivcctton and other things con- 
cerning heat, and also knew that copper Is 
a good conductor of heat* But it did not 
occur to me, in tbe present instance that 
those principles had anything to do wdth 
the w’Ork In* hand. After 1 had mastered 
the job, 1 began to see their connection 
with It. 

A soldering iron, ivli^n in nse, may be 
considered a reHorvoir of heat and the object 
in view Is to gef as much of Jho heat as 
posslbic into the wire. When the Iron is 
held against the joint It tenches only the 
high spots and there is a thin film of air 
between, no innftor how smooth the sur- 
faces may be. This air Is a very good 
heat Insulator, though when solder is fun 
into this space, It unites with both Iron and 
wire and acts as a bridge over which by 
the principle of conduction heat flows rap- 
idly into the wire from the reservoir, 

Clean and hot are the two essentials. One 
trouble with some novices is that they- only 
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half appreciate that statemeot and seem' to 
have an idea that the fioliler is the only 
thinp requirinp heat, whereas all surfaces 
to he joiiietl must he hroii^tht to the teui- 
Xierature of molten solder before onion can 
take place. This mlstakeu Idea does not 
lead to ninoh difficulty when the work is 
confined to joluin;^ small wires, for In that 
case, a jsmall quantity of molten solder con- 
tains suffldcnl heat to ipiickly raise nil parts 
of the joint to the required temperature. 
Rut when large wires or any bulky piocea 
of iTietnl are to be soldered, this Idea leads 
to trouble. 



BRASS-MELTING FURNACE 



A good furnace for melting brass is built 
with a cylindrical lire space, lined with fire 
brick set In clay and provided with a grate 
that can be dumped, says the Blaeksunlth 
and Wheelwright. The chimney is of suffi- 
cient height to Insure a good draft uud is 




Furnace tor Melting Brass 



supplied with a damper to regulate the 
drafh Uoine-sliapc'd cast Iron ctwers are 
use*! for the tops, of the furnace and these 
inuy bo raised or lowered by means of a 
chain passing over a pulley. The furnace 
may be built bolow^ the surface of the floor 
or gtxmnd, wifli n pit for removing the 
ashes and supplying draft, or entirely above 
the ground. In the hitter ease steps and ii 
platform uttist l>e usetl to reach tlie crucible 
in "which the metal is melted* 

A very small furnace may In? built of 
heavy sheet Imu, sliiiped like a cylinder 
stove and lined with fire lirick. Coke or 
coal that will burn without smoke may be 
used for fuel. 



HOLDER FOR SOLDER[NQ-IRON ON 
GASOLINE TORCH 



Many gasoline torches arc not fitted with 
a holder for soldering Irons, To such 
torches this convenience can lie attached lu 
the shop. The IllutitmtioD,' from Power, 




Honie-Made Soldering- Ira a Holder 

shows bow this is done. An old hose- 
damp, taken from %-in. garden hose and 
two pieces of wire are the materials used. 

4 > » 



SAW FOR MILLING GERMAN 
SILVER 



Gorman ellvor in almost any form Is very 
hard to work, but the cutter shown in the 
illustration will cut It satisfactorily niid 
outwear the ordinary cutter, says a corres- 
pondent of the Americim Machinist. An 




ordinary stock cutter Is used and every 
otlier tooth Is ground down. The grooves 
are made with a narrow wheel with the 
periphery made round. One of thcAe saws 
has cut over 2j000 pieces and Is still &ha.rp. 



TESTING A CLOSED WINDING 
WITHOUT DISCONNECTING 



A convenient device for teBting a closed 
winding with out disconnecting tlie winding 
from the commutator consists of three dry 
battery colls, a buazer for interrupting the 
current and a telephone receiver. 

To locate a short circuit, says the Elec- 
tric Journal, pass the interrupted current 




To Test ■ Closed Winding 



from this apparatus through the winding 
(see sketch) and move the leads from the 
receiver from har to bar on the commutu* 
tor. There will he no audible viljratiou in 
the receiver if there ia a short circuit be- 
tween the bars of. the commuhitor or wind- 
ing; If thescj however^ sie clear of short cir- 
cuit at the point tested there will Ik^ a dis- 
tinct vibration or hii 7 ,;zing. The vibration 
will be more distinct If an alternating cir- 
cuit of 300 or 100 volts is handy and after 
attaching the leads of this circuit to almost 
any part of the commutator of the arma- 
ture to be tested^ the same method as be- 
fore ia followed. 



CRIMSON TONES FOR SILVER 
PRINTS 



Silvet* nrints may be toneii to a crimson 
or eariQine color by the following process: 
Make a bath by dissolving 75 gr. ammo- 
idtun sulphocyanlde with 20 gr. Iodide of 
pnr<^f^.iiuiD in 3 oa. water. Add i gr. gold 
chloride dissolved m a little wafer, making 
up as much of the bath ns necessary for Im- 
mediate use. Carry the printing only to the 
depth required ■when flnlshefi, then ivash the 
prints well and immerse them In the toning 
solution. After which fix, wash and dry 
them. Let them remain in the fixing bath 
not less tlian fifteen minutes, says the 



journal of the Photographic Society of India. 
The hath described above w*i produce pic- 
tures of a bright crimson by toning from a 
half to three-quarters of an hour. 

— — — - — - 

TO MELT OLD 1 -BAD PIPE 



Having occasion to melt up a lot of old 
lead pipe 1 prepared the device illustrated. 




It consists of a Imller stiiL.d, a piece of 3-in. 
soil pipe about 2 ft, long and a tlrepot of 
the type shown with the burner reversed. 
The dross and most of the dirt are burned 
up in the pipe, only^ clear lead dropping out 
It Is suri>rislng how fast lead pipe will 
melt. in this way.— Contributed by R. Stan- 
ton, Portlnndj Ore, 



A PIPE-THREADING KINK 



Often when threading pipe with a soU4 
die from 1 inch down* it requires consider- 
able muscular exertion wltli the ordinary 
amaU stock- To pave strength, make a 
square of wood to fit any larger stock with 
larger handles, or have the piece made of 
iron if preferred. Use the proper bushings 
and tt will work to perfect! on. --Oontrlbuted 
by II. B. Ilcineman, Rheboj'^gan, Wla. 



HOISTING WITH AN AUTO 



An nuto which is used for passengers on- 
Sundays and as a hoisting machine on other 
daysj is described by a correspondent in the 
Automobile- He says: 

The machine Is u steamer Tvlth a cyllndrb 
cal gasoline fired lioiler nml an ordinary 
double cylinder link motion engine develop- 
ing about 4 liP‘ Th^ windiess attach* 
ment is earrltHj on a special frame which 
Is firmly clamped to the rear axle niid 
driven by the sprocket clniin which for 
the time being is removed from the driving 
sprocket of the car. The gear on the wind- 
lass gives a reduction of atjout 70 to 1 from 
the driving sprocket to the c^irvod &pool for 
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the bolstJDg rope. 1 use the rig chiefly for 
inBtalling elevators. The windlass Is Jaohecl 
down from the elevator entrance, or It may 
be fastened In any convenient place to 
withstand the strain. The tackle I nse ia 
about 800 It. of l^*ln, mnnila rope with a 
three-sheave 10-ln. pulley block and a two- 
sheave 10-Sn* block, giving a leverage of 5 
to L We generally mu (he engine with a 
boiler pressure of 50 lbs. per square inch. 
The boiler la tested to 300 lbs. Tbe boiler 



SUBSTITUTE FOR A TWO-THROW 
CRANKSHAFT 



A substitute for a two- throw cmnksfhaft 
which costa about 60 cents Is shown in the 
Mlustratjon. The shaft coats about 40 centa 
and the floor flanges 10 cents, and the de- 
vice takes the place of a crankshaft 1 im 
in diameter with two cranks in center of 
shaft which would cost not leas than t5. 
The outfit need not be made double and a 




is fired with gasoline, and one man operates 
the entire affair. 

With this auto hoist we have lifted 5,000 
lbs* 100 feet in forty mlnutca, Tn a recent 
iikstallatlon of elevators at the John Deere 
Plow Works here, we lifted all the parts of 
two freight elevators — one a freight elevator 
of 6,000 lbs* capacity and the other a pas- 
senger elevator of 2,000 lbs. capacity— to the 
roof of a new eight- story building* 

With the old hand method. It would take 
six men about alx days to do the amount 
of work that one man can do In two days 
with the auto holster. 

When going out to a job, we load nil the 
tackle and the windlass on the car, and It 
will carry the load to any part of St. Tjonla 
under Its own steam* The fuel consump- 
tion In hoisting will average about five gal- 
lons of gasoline for 1 % days' work. 



leather strap or rope can replace the bike 
chain, but tlie chain is better. A makeshift 
like this has been used by Stoke Klcbarda, 
of Santa Clara, CaL, on an emeir grinding 
rig for many years, satisfactorily and he 
recoru mends it to others. 



PECULIARITY OF MANILA ROPE 



Manila rope does not show, from Che out- 
side, the actual amount of wear that really 
must be present* In ropes of this char- 
acter, says the Engineering and Mining 
Journal, the principal effect of use ia shoTvn 
in the grinding up of the fibres comprising 
the core, wearing It Into short pieces, or 
even into powder. This Is especially notice- 
able with ropes that pass over sheaves or 
pulleys of email diameter. 
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BREAKING STRAIN OF WIRE 
ROPE IN FREIGHT ELE- 
VATOR SERVICE 



The safety load of a wire rope 

should never be exceeded even in freight 
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aervlee. The National Engineer gives a table 
Bhowing the breaking strain of several di- 
ameters. 



TO KEEP A WINDOW FROM 
RATTLING 



To stop a window from rattling when 
the wind Js high, procure some leaflier 
washers, abont 1 in, in diameter, from the 
hardware store and nail them with, one nail 
only, through the side (not center) to the 
board that fits against the window sasli. 
When you wish to raise the sash, slide the 
washers around on their axes to the front; 
or when you wish to keep the sash from 
rattling, crowd the washers between it and 
the board.— Contributed by Gordon M. 
Lackus^ Hackensack, N* J. 



A good formula for violet’Colored bronze 
la 50 parts copper and 50 parts uullmony. 



STANDARD UNIT. OF REFRlQ-5 , ^ 
ERATION 



F. E* Matthews, In a paper on the "'Stand- 
ard Unit of Refrigeration/' presented at the 
meeting of the America q Society of Mp- 
chauleal Engineers, gave the following pro- 
posed equivalent standard units: 

“On a basis similar to that of the present , 
boiler horsepower of 30 pounds of water . 
evaporated per hour from feed w^ater at a 
temperature of 100 degrees Fahrenheit Into 
saturated steam at 70 pounds gauge pres- 
sure, which requires 33^306 British thermal 
units of heat or 3L5 units of evaporutiou, 
each of which is equal to 965*7 British ther- 
mal units— the amount of beat required to 
evaporate one ixjund of water from and at 
212 degrees and atmospheric pressure— may 
be established a standard ton of refrigera- 
tionj equivalent to 27 pounds of anhydrous 
ammonia evaporated per hour frpm liquid 
at a temperature of 90 degrees Fahrenheit 
into saturated vapor at 15*67 pounds gauge 
pressure (0 decree Fahrenheit)/ tv hicti re- 
quires 12,000 British thermal units of bent 
or 20,950 unite of evaporation, each of 
which iB equal to 572*73 British thermal 
units — the amount of heat required to evap- 
orate one pound of ammonia from a tem- 
perature of £S^ degrees Into saturated 
vapor at atmospheric pressure.” 



TO MAKE A 6-IN, BEAM MI- 
CROMETER 



Any mechanic can make the 6-ln. beam 
micrometer illustrated, says the American 
Machinist After the forgings are shaped 
out boles are ddlled and reamed approxi- 
mately 1 in. apart, and taper eccentric 
pieces to fit held in position by screws as 
fihown. The pins can easily be adjustotl 1 
in* apart by turning the eccentric studs. 



Op«n H "and Bet &£l*t iCccentHe St«d 
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A <»-la* Beam Micrometer 
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PAINTING AN OLD HOUSE 



In pnlntln^ nti old house niueh dopcnds 
oti the eomlition of tlio old paint on its 
walls. If puro TV'liite load was used it oan 
l>o brushed offj but if the old paint still 
dings here and there In scales it will have 
to be scraped off or have wire brushes used 
on itj says the Metal Worker. Tbon j?lve it 
a coat of oil, usinj^ one gallon of turpentine 
and a pint of good drier to four gallons of 
oil* After tills aiij^ remaining paint may be 
scraped off. Let tlie oil dry, then put on 
two coats of paint In the regular way. 

■ ^ » 

‘ iiVDUCTlON COIL TE5TING 



The most accurate method for testing in- 
duction colis is to iirst take terminal" No. 1 
and put on binding post No. 1, tlien to 
fasten one side of the head telephone to 
the ground Idnding post and to to^ich ter- 
ra I rial No. 3 with the other side. 1( you do 
not get the battery you will know the coli 
is open* 

Then touch the receiver cord to terminal 
No* 2* If you get the battery the coil is 
crossed; if you do not get the battery the 
coil is not crossed* The other pari of tho 
eoil maj" be tested in tlie same ^V:iy. lieai In 
mind that if you are testing terminal No* i 
you must touch terminal Nd, 3, but If you 
do get the battery on either termlntil No. 2 
or No. 4 the eoil is crossed*— Contributed liy 
Jam™ Mr Cleveland* Chicago. 

(The value of this method Is^that a head 
telephone receiver Is more sensitive than 
some test Insfrunieiils, ’W'ltb a good test 
instrument the Ve^julB are practically the 
same. — Editor.) 



TO CONVERT A HAND DRILL INTO 
A DRILL PRESS 



Secure blocks B B, Fig* 1, to wall A or 
some other couveuleiit ^ support. With 
screws and clips (e) fasteii the drill frame 
(E) to block D (see. Fig* 2). In order 
that block I> be In parallel with the drill 
shafe it will bo necessary to lot portioiis 
of the drill into the block, as show'u at d, 
Fig, 2* Make parallel bars (C and OC) and 
rivetlli^na In position so that they moot at 
c (Fig* 2). The drilling In these parallel 
burs slumid be e<|iial distancifs apart (8 or 
HI in,) and on block BB and D it should be 
equal distances apart, also, but nearer 
tbgether, owing to the slae of the drill, 

To tho lower bar (C) attach one omi of 
spring h, about midway from the ends, 



and attach the other ond to a screw eye 
on block B* (Spring b oan he attached at 
one end to the up)>er bar, C, near the drill 
and at the other end* by a ilnk^ to the ceiliugj 
bracket or any other convenient support, If 
preferred.) Thin spring shonid be strong 
enough to lift and bold the drill off bracket 
H* Near tho drill In the lower bar (C) at- 




tach the treadle rod (F), passing it 
through bracket H to treadle C5* 

Foot pressure on treadle G will force the 
drill through tbe metal, leaving both hands 
free to handle the drill and the urtlclea 
being drilled, If the treadle is not desh*'^, 
or It is preferred to have both lover and 
treadles, the lower liar (C) may be es- 
temled as Indicated by the dotted, lines cc, 
Fig. 1, and hand lever force may bo used. 
The two pairs of bars (C and CC) will give 
almost vertical travel of the drill* — Con- 
trlluite<l by Chaa, N. Leonard, 1319 Barth 
avenue, Indiana polls, Ind* 



SUPPORTING HANGERS FROM 
I-BEAMS 



There are a n^nnber of methods of hang* 
ing shafting from structural shaiJcs in uao* 
Figs, 3 and 4 show hangers fusteued to the 
lower flanges of I-beams. The method 
shown ill Fig. 3 is common, but that shown 
in Fig, 4 la an Improvement on It In this a 
gray-iron clip (fiS. 5) with a square hole in 
the top of it to keep the mit from turning 
is used. For suspending hangers or motors 
from l-heamsi or for eyel>oUs for chain 
blocks, the beam fastening shown In Fig, 1 
Is good, says a correspondent of the Ameri- 
can MacMuist 



thick and made of gray iron* F1g*S Is not a 
good method unless a plate, is secured to 
the timber, us the bolt has a tendency to 
split the timber. Fig. 9 shows a method of 
supporting piping. If an Insulator Is put in 
the eye, x, It makes a good electric light 
wire supporter. 

# 

PAINT FOR WIREWORK 

Boll good linseed oil with sufficient lith- 
arge to make it of a consiatency to be laid 
on with a brush. Add 1 part of lampblack 
to every 10 parts (by Ttveight) of litharge. 
Boil over a gentle fire for three hours. Let 
the first coat be thinner than the others. 






FIG, 3 




FIG, 4 




F[C, 5 





A clamp for hangers or timber ts shown 
in Fig, 2 . Bolts are slipped in at A and B, 
bolding C and D together, and cannot drop 
out after the hauger or timber is In place. 
Fig. 6 explains itself. Fig, 7 shows a method 
of holding a strip of wood to beams for fast- 
eniug electric wires. The clip Is about 



RECIPE FOR ALGERIAN LUTE 



Pass through a sieve: 2 parts wood ashes, 
3 parts lime and 1 part sand. Moisten with 
water and oil and beat up with a wooden 
mallet until the compound is of the right 
consistency. 
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The following formula for Hteam titters^ 
cement was: presented !>y S- S* Saidtk*r iti ii 
paper read recently before the Engineers* 
Club of FblladelpLIa, The Iwly of the 
cement consists of either red or white lead. 
The red lead Is often diluted w'lth an equal 
bulk of silica or other Inert substancesi go 
as to make It leas pow^dery. The best way 
tbttt I have found to do this, how'ever, is to 
add rubber or gutta-percha to the oil as 
follows: Linseed oil, 6 parta: by w^eight; 

rubber or gutta*percha, 1 part by weight. 
The rubber ot gutta-percha is dissolved In 
sufficient carbon disulphide to ghe it the 
consistency of molasses, mixed with the oil, 
and left exposed to the air for about 24 
hours. The red lead is then mixed to a 
putty. Oxide of Iron makes -a less brittle 
cement than red leiid. Probably fish oils 
and red lend would make good cements of 
the class for joining pipes, as the fish oils 
are not such strong drying oils as linseed, 
and their use might be a ease of permissible 
substitutioD rather than adulteration* 

» — 

FEEDlNa BARROW FOR THE BARN 



For "uhe distributlor of food, either wet 
or drv, to the stalls on the barn floor, a 

feeding barrow is 
convenient, says 
. the Farm JournaL 
. The harrow is 
shaped bo that the 
food can be shov- 
eled up easily and the sides extend to form 
the handles. The wheels arc cut from a 
hardwood board* A shovel la carried along 
with the barrow, 

^ ♦ 

A CORRECTION 



On page 1239, December, 1905, issue, is an 
account of welding aluminum with ox 3 ^gen 
gas which is Incorrect as to the gas used* 
Oxygen gas alone cannot be used in this 
way* 



NEW METHOD OF TYING LINE 
WIRE TO INSULATOR 



An improved method for tying Hue wires 
to Insulators is shown in the Illusf ration 
and is suggested hy a correspoadent of the 




OodU of Tying 



j\mericaii Telephone Journal* The w'ire Is 
turned back over the loop formed around 
the insulator after three turns made around 
the wire and is then Beeured by three addK 
tional turns outalde of the first lashing, 


REINFORCING A BENT AUTO- 
MOBILE FRAME 



When the frame of your automobile be- 
gins to sag In the mkldlCj try reinforcing 
the side- members of the frame hj’ fllliug 
them with wood, recommends the Motor 
Way. Either ash or elm will acBW’er the 
purpose. Bed the wood in a coat of white 




Repair for Automobile Frame 



lead as a precaution against the moisture 
rusting the steel or rotting the wood. Fasten 
the wood In place with carriage bolts* In 
doing this you will probably be obliged to 
strip everything out of the frame and take 
the sitle-Tneml>ers off. 

Another method Is to put on a truss rod 
to support the frame w^here it sags* Use a 
%-in* rod and have a turnbuckle to draw it 
in place. This Is a cheaper and quicker 
way, but will not look so well. 




OPERATING A 5TEAM PUMP 
BY WAVE POWER 



INTERESTING ACCIDENTS IN 
THE SHOP 



A Ktcam pump used for Jilliag a tank was 
operated hy a eorrospomleut of tlie En^fi- 
neers* Review Tvllliout the aid of sleam^ 
compressed air or other ordinary power^ but 
liy the action of the waves of Lake Mictil- 
,gan. 

A platform was built to fit around the top 
of the base of an upright pump, and then 
tbe pump was set upon a flat stone at the 




bottom of the lake* Two lengths of rail- 
road rail were placed on the base as weights, 
and the platform wati laid on the rails; this 
In turn was loaded down with rock to Re- 
eiire the pump in ]>hice. Chains were then 
run from the rails to a float fitted to the 
plunger. These chains were of the right 
length to koejj the motion of the float less 
than the stroke of the pump* With this 
arrangement, when the lake ivas calm, the 
float was partly submerged, Conueotioiis 
were then made to the tank. 

The waves operated the pump suceeas* 
fully, supplying all the Tvater required for 
the tank. 

’ 

EGG-SHELL GLOSS ON REDWOOD 



Put cu one coat of orange shellacj sand- 
paper it to a smooth surface and follow with 
three coats of white haivl oil finish. Rub 
the first coat wdih hair-cloth and the last 
coats with pulverised pumice stone and raw' 
linseed oiL 



An acetdent happened in onr shop a short 
time ago ’While ’we wx^e getting out a hurry- 
up job (a job that is done in a hurry with- 
out tbe proper amount of thought applied to 
it), We had a w'rought-lrou eccentric yoke, 
hardly large enough to lit the eccentric ’we 
’Wished to jusc It on (Fig* 1). Jt was taken 
to the blacksmith to be made larger, there- 
fore the ro<l, Bj was left acreivcd fast to 
haudle it by w^hen hot. It had not been in 
the fire long until, with a loud report, it 
burst, forcing tw'o great swells? and parting 
the wrought iron marked A- A in two places. 

Fortunately for the blacksintth, the rod 
did not blo’w out. He was standing squarely 
in front of it. The wrought iron ’^vas % in. 
thick around the rod and, coiiBidering tlie 
diameter of the hole. It reciulred a very 
high pressure to burst. Tbe accident was 
caused by oil or dampness: generating steam 
under the Intense lieat. 

Another accident that came near result- 
ing fatally occurred Tvlille removing a cylin- 
der head without due care. Before remov- 
ing the head, tbe t’Wo valves, C C (Fig. 2), 
and the two cocks, Ti D ,were opened, creat- 
ing a vacuum witbtr- +he cylinder when tbe 
bolts were out and the bead loosened a 
little. Tbe inrush of air through vah-es, 




C C and D D, blew out tiie bead ’ivlth sutrh 
force as to break a 2 s 12 piauk,— Contrib- 
uted by Paul S* Baker, Muscatine* la. 

# * » — ™ — 

Popular Mechanics life subscriptions, $10; 
five years for $3* 




HOME-MADE WINDMILLS FOR PUMPING AND POWER 



[The editor Ih indebted to Ibe State Agricultural Eifperlmont Sutlon, of Nobraeka^ for mucli of tbe daU; 
iiacd Ja the preparation of this scrlce of artlclea.] 



PART L 

The Important problem of Irrigation hus 
been solved In several of our western states, 
notably Kansas and Nebraska, by the con- 
strmtiou of bome-mnde M'lndmllls. These 

p ti m p i ng en. 
glues lire in 
m u n y cases 
hiiMt of scrap 
material lying 
about the f/iriiL 
by home labor 
and at a cost of 
but a few dol- 
lars. A 11 d by 
tills Uttle ex- 
penditure farms 
11 r e irrigated, 
stock is waterwl, homes are inaile more con- 
venientr bund labor is spared, and the truck 
gardeners, In particular, are enabled to flour- 
ish and prosper. 

These liome-made windmills are not the 
lu n k e s hi ft of 
the poor land- 
owner, tboiigii 
1 n d e e d tlicy 
have proven his 
salvation. But 
ou t h e linost 
fnrmst eiiuipped 
M' i t li modern 
nnuhiucry and 
\v 1 1 li sevei'itl 
handsome shop- 
made windmills in operation, the Impro- 
vised windmill will l>e found supplying 
some particular tract or lierd avith water, 
or oven serving as luxuries, running the 
grindstone, the churn, the feed grinder, the 
wood saw or t!n> corn siioller. 

The liome-iuado mill need not cost ex- 
ceeding $5, provMcd it is built by the farm 




hiiutls or the owner himself, and many mills 
built at a cost no greater than $1.50 are 
doing good work in Xebriiskn. One of these 
waters a mar- 
ket garden; nn- 
other that cost 
$1,75 waters all 
the stock on a 
quarter aection. 

Old farm ma- 
ehlucry supplies 
t li e t u r n c i! 
bearings r e- 
quired, iiiul sufficient scrap kimher is usu- 
ally available. 

THE -JnmO UT^TDMILL. 

The Jumbo wludinlll is one of the simplest 
and most easily constructed of mills. This 
mill Is sometimes called the ‘Tlo-devil ” and 
hi form reseuibloa an overshot water wlieeh 
Personal preference probably flgurcs in the 
matter, Init where experts place the Jumbo 
In the lowest class of mills for efficiency, an 
owner of a Jumbo mill will defend It above 
all other types. .'Umost any material enn bo 
ntillKed In build iug tliem, latljs, shingles, 
barrel staves, coffee sacks and even old tin 
cans. One enterprising Xebmska farmer 




built n fire of straw' around several hundred 
old tomato cans, and thus unsoldered them 
and secured pieces of flat tin, of which be 
Indid his mill— and it did the work ag well 
as any of its type. 

The Jumbo may, also, be built of any 
size and strength, and soine farmers are se- 
curing good re.sults by building a iiumhcr 
at ns little expense as possible and locating 
them at various points where the water 
supply is required. 

The baby Jumbo is a small structure 
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uKualiy fonn<l mounttHl upon bullclinjzs nnil 
ftooiircly aiicIiore^tJ there. The one shown 
in Fig. 1 is locfttefl at Hnveloek, Neh* It 
Is moiinteii on n IflTt. tower niid has four 




fans, each 3 ft Iouk, wUh arms 2% ft 
Jcuifr flttneluMl to uu Iron shaft. A 16 -in. 
crank connects it direct to the pmnp handle. 
This mill cost $3.70; It pnnips all the water 
from a 60-fl. well for the stock and a board' 
Ici^: house with 30 jrviests. 

Fig, 2 shows another little Jumbo^ this 
one costing but $1.50, The liox Is 3 ft, wide, 

9 ft. loug and 6 ft. 
high. There are eight 
fans, 3 ft, wide by 
4 ft. long, sup- 
ported on a gaspipe 
shaft This windmill 
irrigates the truck 
g a rdeu, strawberry 
patch and small 
fruit (luring the dry 
season. The sides 
and ends of old gro- 
cery boxes were used for building the fans 
and box. The pump is connected with the 
mill by means of a lever in the ratio of six 
to one. 

In building a Jnmho it is better to put 
the boards well to the extremity of the fans, 
rather than to cover the fans solidly. 

A much liirgor and more efficient mill Is 
ffhowTi in Fig. 3. This one cost $8, and irri- 
gates a 5-acre garden. The box is 9 ft. 
wide* 13 ft, long and 8 ft, high. The fans 
arc made of burlap or coff et‘-sack Ing and 
are 9 ft. by 4 ft. This mill keeps a reser™ 
voir 159 ft. long, 4 ft. wide and 2 ft deep 
full all the time. The resorvolr was built 







in this shape because the ground was too 
valuable to permit using a square space, At 
each corner of this mill there is an upright 
support carrying :i pulley and cleat, and tlu^ 

box has Sliding doors which may be raised 



and lowered to regtilntc the fans to the 
varying velooltios of the wind, 

The screw Jumbo is a rare fomi of this 
t 3 'p(^ o^f mill, l.nit is efficient with wind from 
any direction. One of these Is Shown at 
Fig, 4, Canvas stretched on diagonally op- 
IK>s1te arms Is used for the fans, 

A good method of attacliing arms is showm 
at Fig, 5, The whole is tied togetlier ami 
eross-liniced by twisted fence wire. Fig, 6 
shows the construction of lacrew Jumbos. 
The sails are of canvas and tim arms are 
hracefl ami tied together with twisted wire. 

An arrangement of Jumbos in gangs and 
mounted in jvny <‘oiiveiuent place is pro- 
poiw'd for effioteucy. Fig. 7 shows this idea 
carried out, the Jmn1)o being supportt*d 
tween two corn crilts. 

Next montli we will des.crlhe ruerry-go.. 
round mills and their con struct iou. 



ELECTRIC COMMUNICATOR FOR IN- 
STRUCTING DRIVERS 



A new feature of touring car atid 
liroiigharn e^julpmeiit is the electric coin- 
Hiunb'ator for giving directions and instruc- 
tions to chauffeur or driver. The apparatiis 
shown at the left is for the use of the driver 




BiectHc Commutilcatof 




•I 

atid the other for the oc'cnpant of the ve* 
hide. When the passenger pushes a buttouj 
a bell rings to attract tlm driver’s attention 
to his part of the ,appiiratus where the cor- 
responding button is pushed out for an in- 
stant. 



A snhiuarine boat In order to steer easily 
up and down should not exceed a length 
move than five times ita diameler. Twelve 
feet Is about the limit in diameter to be 
able t(^ work in 30 ft. and still have neces- 
sary water ahoYC aiid bdow. 
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HOW TO MAKE A COMBINATION LOCK 



A JockJng: which boy oim easily 

attach to a slide l>olt on any door is made 
of wood or of raet^d as preferred* 

The device ctidslsts of two discs Mdth an 





indent in each, as shown In Figs* 1 and 2, 
which are to be held In place on the Inside 
of the door such position that the slide 
bolt cannot bo opened, es:ceptlng when both 
discs are turned, so that the bolt may lit 
Into the two Indents, as Indicated in Fig. 3, 
The discs should be, say, V /2 Iii dlam- 
eteri the indents in their edges Vi in. deep 



and ^ in. w'ide. The indents may extend 
clear through the thickness of the discs; 
or, if the discs be made of thick wood, only 
deep enough to allow the slide bolt to pen* 
etratc tbe opening formed by the indents of 
both discs coming together* A M^n. hole 
should bo bored In the center of each disc. 

In the first disc, diametrically opposite the 
Indent and about 
% 111 . from the 
center of the disc, ^ ^ 

a small pin ^ in* 
long ■ should be 
driven/ driving it 
3/16 In. Into the 
disc, and allowing 
1/H in. to clear, 
as shown at 
Fig 1* 

On the face of 
the second disc, 

Fig. 2, at the lo- 
cation shoTva hy 
B, a piece of 
leather, M’ood or 
metal, ^ in, long, 

% in. wide and 
1/16 in* thick, 




should tacked, using very small 

nails. WJien the discs are placed in po- 
sition (Fig* 4) they must be faced to- 
getlier with a 1 /16-in. washer between them, 
so that the pin driven In the first disc 
(which disc must be allowed to turn loosely 
on a shaft) will be caught by the bit of 
leather fasten^'d on the second disc (which 
disc be keyed securely to the shaft) ; 

this will cause the second disc to be turned 
by the first disc — after the first has re* 
volved far enough for the piece of leather 
to come in contact with the pin* 

The slide holt, as well as the disc device, 
should he on the inside of the door; but a 
knob attached to the slide bolt should ex* 




tend through a slot In the door, so that the 
bolt may be slid back and forth from the 
outside of the door, when the discs are in 
the right position to allow It to slide. Fig* 
5 shows two views of the slide bolt, with 
a head made to fit the indouts in the disc. 

Fig. 6 shows how a block may be attached 
to the Inside of the door as a support for 
the pin or shaft on whlcli the discs revolve, 
and leaving room between the block and the 
door for the discs. Fig, 7 shows the shaft, 
Vt in* In diameter, with a cross handle on 
the end which is to be on the outside of 
the door. This handle sen'es not only to 
turn the shaft, but also as an Indicator on 
the dial face. The dial face may be paint- 
ed on the iloor, showing figures from 1 to 12* 

AVhen you liave put the device together, 
go on the inside of the door and then turn 
the shaft to the left uutir the piece of 
leather on the second disc catches the pin 
driven Into the first disc and carries the 
disc around until the indent Iti it is in the 
proper position to allow the slide bolt to 






open. Go to the outside of the door now, end 
Dote at what figure on the dial face the Indi^ 
eator reffts. This figure Is the first figure In 
your combination. The slide bolt will not 
open as yet, however, as the second disc 1? 




not In position. To keep the first, or loose, 
disc In position while the second disc Is 
being turned, a steel spring should be made 
to rest on Its surface, acting as a '‘brake/’ 
The shaft must not he turned in the op- 
posite direction, or to the right, until the 
indent in the second disc comes into posi- 
tion alongside the first The point at which 




the indicator rests now is the second num- 
ber in your combination. 

To open the lock, turn the shaft several 
revolutions to the left and let the indicator 
rest at the first number In your combina- 
tion. Then turn to the right until the indi- 
cator rests at the second number of the 
combination; draw back the slide holt and 




open the door. The combination can be 
easily and frequently changed.— Contributed 
by A, L, Burkhart, Morton Park, 111. 

# ■ » 

Volume IT, fibop Notes for 1906, con- 
tains short cuts and practical information 
for men of every craft. Contains 223 pages, 
667 articles, 500 iKustrations. Price 50 cts. 



HOW TO MAKE A QROCERY 

MEMORANDUM } 



A handy device for the kitchen is a gro- 
cery memorandum by which the houser 
wife can remind herself o! what she wishes 
from the store when the order boy makes^ 



bis morning calk 

Procure a piece of white wood, 9 In. long 



by 3 in. wide, and 
plane off the edges 
and surface. Then, 
with the aid of a 
scroll saw, saw out 
the top as shown in 
the illustration. This 
done, file It even with 
n wood file, tbjen 
sandpaper it, \ 

With a medUpn 
pencil, not too hard, 
dravr the llnea for 
the names. These 
lines should be about 
% hi. apart At the 
right hand side of 
each name make a 
hole for a peg. 

Make the peg 




board or shelf 2V4 In. long and In. 

wide and round off the corners. At the 



Iwttom of the list hoard chisel out a 



bole 3/16 In. deep for the shelf. Glue the 
shelf ill and make the pegs of a size to ^ 
fit in the boles. Finish with two cents of 
shellac. i 

When the housekeeper thinks of some- 
thing she must onler, she puts a peg op- 
posite the name of that article, and thus 
has no trouble In rememhering It. The boanl 
would be very pretty done in burnt wood. ' 
—Contributed by \Valter A Springborg, 
Elgin, HI. 






TRAP FOR SMALL ANIMALS 



This Is a box trap with glass aides and 
back, the panes of glass being held in place 
by brads placed on 
both sides- The ani- 
mal does not fear to 
enter the box, be- 
cause he can see 
through it; when he 
enters, however, and 
touches the bait the 
Hd is released and, dropping, shuts him !n. 
This Is one of the easiest traps to build 
and Is usually successfyh 
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' CONNECTING UP BATTERIES TO 
GIVE ANY VOLTAGE 



« 



Eeferrinj?^ to the Illustration: A la a five- 
point switeh (can be home-made); B la a 
ooG-poInt switch and C and arc hluding 




posts. When switch B is closed and A Is 
on No. you have the current of one bat- 
tery; when A Is on No» 2 you receive the 
current from two batteries; when on No. 3 
from three batteries; when on No. 4 from 
four batteries, ami when on No. 6 from 
five batteries, Mere batteries may be con- 
nected to each point of switch B. 

T have been uain^ tlie same method for 
my water rheostat (home-made), I have 



TO BUILD A SMALL BRASS 
FURNACE 



Bend a piece of stout sheet Iron 23 in, by 
12 in, round so that the Inside diameter is 
7 in. and then rivet the seam. Fit in a 
round piece 
of sheet iron 
for the hot- 
tom« Make a 
hole a t) o 11 1 
the size of a | 
shlllinf' In the 
side 2 in. 
from the hot- 
tom, This is 
for the pur- i 

pose of blow- 
ing, 

Line the 
furniiceT bot- 
tom and I 

sides, witli 1 

fireclay to a 
depth of Y 2 in, 

Use charcoal to burn and an ordinary bel- 
lows for blowing^ says the Model Engineer* 
London. The best blast is obtained by 

holding the nozzle of the bellows about art 
Inch from the hole* Instead of close to it. 



BOB-SLED HINGE 



The Illustrations show how to make a 
good bob-sled binge which will hold the sled 
very firmly* but allow it to move up and 
down. The hinge should be made of iron 
and of the dimensions indicated in the 
sketches. Fig. 3 passes through the hole* X. 



7' U 





Hln^e lor a 



the jars of water where the batteries are 
and the current contlng in at a and b.— 
Contributed by Eugene F, Tuttle* Jr,, New- 
ark, Ohio, 



,Y Is a hole to bend a nail through. This 
hinge can be made for 30 or 40 cents. — Con- 
tributed by Harold £, Bullock* Eiehmond 
street, Appleton, Wia» 




SWAMP LANDS TRANSFORMED 
INTO GRAIN FIELDS 



Twelve tbousfmd aeies of bltherta un- 
profitable swamp lands borderiuiuf the Mis* 
sissJppl river at u point not far from Quincy, 
II]., are being transformed into arable fields^ 
Up to the present time between 4,000 and 
6,000 acres of this land have been eon- 



In tbe iilustratioD tbe four suction pipes 
are seen in the middle ground, wltb tbe SO- 
in discharge pipes going out at the top of 
the pump sbeLLs toward tbe elevated ground 
in the rear, which is the levee. 

The pumps are directly connected to two 
vertical compound engines, cylinders 15^ 
in. and 26 in, wdtb 14-in. stroke. The com- 
bined b.p. is 406. A large part of the land, 




C«uuqr iliibMUIlfpbBi Co- 



Pumps lOOtDOOtOOO' Mtllloii OaMonfl of Swamp WAter Per Day 



stantly inundated; the rest was tillable only 
in very dry seasons, but at those times the 
richness of the soil was deinonstratcd by 
the remarkable crops that inuhirwl there. 

At various times expedients for draining 
the soil “werG tried, but nothing on a scale 
great enough to be successful was at- 
tempted. Notv, however, two S6-ln. com- 
pound condensing centrifugal pumps are 
pumping off the water at tbe rate of from 
32,000 to 42,000 galloua per minute from 
each pump, or a total of 100,000,000 gallons 
per day, delivering against a maximum ele- 
vation of 15 ft This much water is equal 
tq a mountain stream 10 ft wide, 4 ft. deep 
and with a 3-mlle current. 

In Installing tbe pumps 40 piles were 
driven dOTVii to hard pan and upon these 
was constructed a heavy, deep concrete 
foundation, made continuous under both 
outfits. Each engine and pump is erected on 
a heavy cast-iron bed plate, Tvbich rests on 
the concrete foundation. 



which is along the Mississippi river, is be- 
low the level of the river, being protected 
by a strong leyee. Tbe water is discharged 
into the river. Should a dry season come on, 
the land can be '^irrigated” by simply stop- 
ping the pumps, when sufficient water will 
ooze up through the ground. The soil Is 
doubtless the richest In the world, being a 
black, loamy deposit left by overflow from 
the river. 

PAINT FOR D^L FLOORS, 



Dissolve 15 dr, good glue by boiling with 
thicklsb milk of lime containing 1 lb. caus- 
tic lime. Add linseed oil, sufficient to form 
a soap with the lime. Use for making up 
any color that the lime will not alter. For 
brown- red or brown-yellow colors, add a 
solution of shellac in borax. * A fine lustre 
win be obtained by a coating of varnish or 
lake. To polish, use linseed oil or turpen- 
tine. 






MOST BEAUTIFUL WATCH CHARflS 

Guta ^hov actual alie atid shape of these tools 
which are modeled from the standard tools, and are 
exact reproductions of same. 





LOOKI 

This Ad^, WtU Save yon nfoiiey^ Cut out this 
atiVt and aend to ns with for any one of ihe 
toola Illustrated above. 

DAVISOK MrG. CO. 

Sro»4lw&y > N«w ITorlC 



raster tnan an Auto 
Cheaper than a Horse 




GE-T A MAN^ON 



It is speedy and reliablet adapted 
to a[] roads, and inamt^iDed at a 
moderate fxpen&e. Attacfimeiits 
designed for pleasure and utHlty 



Writ* ufl 



Fowler - Manson • Sherman 
Cycle Mfj^. Co„ 

Clinton and Falton Chicago, 111 , 






Armitage'Serschell Co. 

North Tonawanda, N.T> 

AMUSEMENT OUTFITTERS 



UanafAetttrers of 



Twentieth Century Nerry-^o-roands 
Steam Riding Galleries 
MINIATURE RAll^WAYS 
Raxzle Dazzle Parll Swia^ 
Stri&in^ Hachinea, Etc# 




The greatest favorite an the market With 
.hlfl mactilr.e there are no stakes to drive or 
lines to bother with, welerha SpODD Iba. leaa, 
takes Tees space and aeata more people than 
the old style machlue, can be aet on any door 
or pavement without injury to either and can 
be set up or taken down m leaa time than any 
other machine. - 

Send for Catalogue F. 



New Universal Square 



Macte In Three Slzefl 



Ka. I a Inches 
]SOp ^ lO Inches 
No. S 13 Inohea 



1.00 

IJJO 



'i|" I IB It [STM a J 5-f t F 

0000000000^00000 



ILWITS REUT 

Nothin p to be 
Justed. Made of 
the heat steel and 
of llpht weLsrht* 
Ahsoluiel^ true. 

UombiuBtlon TrL. 
Pltch-^CatT Hlpf 
and l^allev Cnt nnd 
Mitre notiaref. 
drawing- clrclaB, 
gauging lumber, nc* 
tagcnal tuts, lay- 
ing out a mortlae 
and tenons and 
Innumerable 
other pur- 

Paieniea 'X. ^ 

May u, ism. ^ ' 

Said by 

alljlrtt-clojn tool deal«n, 

THE DVBT a SHINN 
HFG. CO. 

Incorporated 

Nelson Bld^, i9 Park Place and norray St. 
NEW YORK CITY 



PleiMe meaUou Popular Msdumlea when firltliig adTertlsen, 






i¥EW TRAOEMAllit LAW— Many luanufactnr' 
\n^ conct^rna ar« P(?£lstetlDg tbuLr tradomafka Id 
U. S. Patent Oilce fo rs fa get tht? benefit of tbe 
law of Febv. SO. 1905. The new law^ be^^ldes reduc- 
ing tbe fee for registration, gives the registrant pro- 
tection not afforded b,v tbe old law. We teg lute c 
trademarks ntider the new Un entire ejLpeuse 

of ^20, For full Infarniatton addreea Popular Me- 
chaolea Patent Etiirefiu^ Jaumal Bklg.p Cbleago, 111, 



CARRORUNDHH Gn.I^*BEH .— a high-speed car- 

bo ruiKitttn grinder which 
run he easily carried to 
the work, Ifl a recent 
Itivention. The maclalm* 
weighs only O lbs,, nnd 
preferably uses a earbor- 
unrliiTn wheel, 4 In. diam- 
eter l>y 1 In., with % In. 
hole. Other alzes wltli 
same s\z^ hole may be 
used. Is very serviceable 
on outside work where 
drills arc used and fre- 
quently broken. 



CASiKS DRIFT FROM POLAR SKA, 



Two casks set ndrift In the Arctic ocean years 
ago at the suggestion of Rear AdmirEil Melville, Lave 
been founfl. niul the fact is hellcvcil to be a proof 
that tbe Polar Sen Ik open.- One cask was placed 
on an led doci nortbivest of Point Riirrow, Alaska. 
Sept. 13, 1S^9, .and was found on tbe northern coast 
of leelund June 17, lOOS. The other was thrown 
overboard ffoui a revenue cutter 85 miles northwest 
of Wrnngel Island. Aug. 21, 1901, and was recovered 
on the Coast of Siberia. Aug. 17, 1905. Thirty-five 
other caskfi were Kct adrift about the same time. 



THe Ideal Company 

239M Broadwa?', N. Y* 



IDEAL SIGHT RESTORER 

Is Your Si^ht Failing 7 

Do You Wear Glasses? Do Your Eyes Smart or Bum ? 

Dp Your Eyes Cause Headache ? Are Your Eyes Glassy or Strained ? 

Are Your Eyes Inflamed or Red? 

All refractive errors* muscular trouble and chronic diseases of the 
Eye successfully treated by scientific MASSAGE. 



COA CRETE- 3 n * 13 ^ 1 ' A L KAILKUAU 'I'lE. TDC Wig 

Four hits laid a Bhort section with a new tie which 
ta composed of a cast iron top bolted to two cop* 
iretfl bit sen connected In the inlddlie with a broad 
strip of galvanized spring steel. The coat ficr lie 
la sbout ¥2, but It is expected to last SO years, which 
w'onld mean a saving of ^'\00t> over W'ood tlea In 
that period. 



ZOKENEt said to preserve metals from the effect 
of oxygen, to double the density of niany klpds 
of stone and to be a long dlstiince germ kllUT, looks 
like red Ryrup and smells of sulphur and rnbber. 
All of which has the regulutiou sensational Bdcptifie 
Koutid. 

■ # * * 

TOOL ROLL FOR MOTORISTS — An English 
(Irm lias placed on Ibii market ii handy tool wet for 
motorlata. Including esuch tools as are most essen- 



tial for emergency repairs on the road. Tbere nro 
IS tools In a Leather ease, whleh rolls up to meas' 
ure D to. diameter by 12 In. long, and welgha 7 lbs. 



I F you have trouble with your eyes for any rcaacm whatever, we 
warn you to wruc ns to-’day^aod we w'lll send 3'ou by return 
mall onr llluslraiod Trenliafi an the Kyes, This work ha« 
been produced after much research and expense. Tl cotitaltiH a 
vrealLh of valuable and novel Information and is fully iiluulrated. 

THE IDEAT4 SIGHT RESTORER is a device ftO made that re- 
sults from 1 la Use, although slow ^ arc permanent. Ii treats Ihc eye 
tn Natnre^fl own w^ay, wUh nlmple mawsagCt Ttundreda of people 
have forw'ardL-d unAoilcIled iCftUmonlala to us, and no doubt among 
Ihem is some one In your city or town who haa used The Itlenl 
Sight Ri>i«t<iirpr with cralifying rcBuUii. 

Do not fail to write us to-day for our litcralnre. H ahao- 
Inlcly free. 



IT IS NOT WHAT WE SAY 

about our engine bo I wbit ooi 13^000 users sayt tbal establishes the 
reputation ot the ''Otto*** There is no boose tii existence that has 
received more warm, hearty and sincere testimonials than the "Otto** 
can show'i They come trom people ol all degrees of ptominence and 
from every line of work. A perusal of thein would convince the 
most skeptical — the keynote of them all is V&tisr&ction and we 
ran aalbiy you, be you ever so exacting^ T ell us your needs# 

OTTO GAS ENGINE W0RKS.Phila.Pa. 

TT 




The New Pierce Gasoline Motor 

IS A WONDER 

It witl develop more power on (esa fuel 
than any other maKe In the woj-ld..^. 

BvUt on jnode^rn linen up to the verf pract maiik troiutho bent izi,»teriaK and 

vTth ordinary cbj !0 will Jant A 

Wt‘ hflre been, baildlna Gaaolinu Motorn for over twAnty yeum^ Atqra thnn 12,UOO 
MOTOKS ars in lue In uiT paf-Lsol tim world. Wa anow how toi sad do, build tbum. Ld 

fault, 

Guarantee Them to Give Satisfaction. 

If they do not, send them back and we 
will refund your money in full. . . # # 

Tho FIERCE MOTORS aro tha b^t in tho ttorld itnd cnat tban tb? poor^t. Wo frnar^ 

APtPO thc^iD a^Binet defect iTfl meter ial fur life. If you want power for any jLiurpoHH)'* write fnr 
onr print>ed matter, ^ataiinK your boeijfi. We aleo build oLber aifOi up cn iCv H, JP+,, also Marine 
Motora, Laimchua and AutoRuuta. Ru aurO and EiddrMia 

PIERCE ENGINE COMPANY, . Dept. 2, Racine, Wis. 

3 t^2 Acttfal Horse Power 








Town, 



Your Own Lir ’ 



The Faiuhaxkp-Mohsb EUi'Ctrlc Llpht On t(U gives l^k-nly 

ai a moderate copI. 

OaiiOlEne or Keroigeine Em?lnea for ail pnrpoFic-a. from . 

Cut out cojnpleie advcrtlaemeni and homl tcj 



F airbanK 

Monrisw St: 

Pleaae pend me niiiatTaled 



o* 



rse tSt 

111# 

taiogue No. C 44» OaHiallMe RngJiTU'n 



I may wanl h. p. Ln niu. 



N ame ..... . . 

Plreot No 



State, 



The Ideal Lawnmower Grinder 





them a ] 
pCt, dote 



Write ftir full rleftcrlp- 
ttun and pricey 
TODAY# 



Sharpi^n^ anj Lawn- 
mower accurately lix IG 
to minute makes 
the bl ade a anaolutcly 
per- 

Ihe 

Tl V# n. I-IU' V>v«^F V+J-eap- 

er than U can be done ; 
by band. Kotbing Hk^i 
lion the market# Made | 
lor both hand and pow- 



er \me. 



TBE ROOT BROS# CO. - Plymouth, Ohio 



THE E^AROEST 

AIR-COOLED MOTOR HADE 



S HORSE POWER 

TtorellxEl# plenty oI 
cooling surface. Nq 
engine ever don- 
Htructed wl ih &0 few 
working parts. Can 
bold your band^ on 

the pliirt after engine 

Jiae h c c n w'orking 
all day. Write for 
agency. GatjoUnc 
tank outride. 
Wclght,fl 00 IbB. 




A If fTn r#.' 1 aHcitifT ‘ Mi^li 










Cnftiie Litbei* Bcocb Foot Purer Uthci^ 

Speed Lulhti, Wood TornJpf Lubes. 



Accurate WorK ^ 

on Foot Power Lathes 

is conuldercd next to tnipoiisiblc l»j' m^oy pood mrcbAnicBt but 
Bueb opiuton. Is baaed on expcrtence with ctieaply built mdchlnes,. 
and the amateurlah reputauou of foot power latbea. 

IN DESIGNING AND BUILDING 

STAI^ L/ATHEiS 

imiB hare been avoided and ‘*Star” Bathes are unBurpaaaed In 
these essential put mu, hlj?h quality of material, wortmaiiBhlp 
and of iresulta^ “atar" Lathes are shipped on approval. If they lij 
to five emlre ufatluraoLloji^ may be returned at our expeiiac, 

5BND FOR CATALOG B 

THE SENECA FALLS MFG, CO. 

102 Water St. -* Seneca FaJls, N. V*^ U, S, A. 

> 



FOOT AND t ATtTlTC AtalSlm 
POWER LriltlOEi^ SWIN& 

CxrrDll-Jmmeivon Lnthes am ffuaran* 
teed accurate and lliflit running. Werk- 
uanfahLneud material oC high qnaJItj, 
and T«cio<niiEcd aa the leading ion'- 
prloed iDachlne. also make Wood 
Batheafrom Sin. fo 14 in, eiflDg. If ^qn 
are Ed the market for anj toott. qar 
catalcig will ba mailed free to any od- 
dresa. nLall we mall you onaf 

Ctrrgll * JuEluon MacLIat Tool («, 
Bitavlm» Ohio 



FOOT and POWER 

AND TURRET LATHES, PLAKERS 
SHAPERS AND DRILL PRESSES:::; 



SHEPARD LATHE CO. 

A1I8I W. Sa St„ ClxkciDB.tl, OMa 



BALL BEARINGS 

PATEN TS-Tha qqmhlnBtloai 

A Ball Bearing and a Oona oqmblned< 

E or tbrnatt weight or botb. 

oweat price and bctit bearing made. 

For tha liahtanfc to the hearlnt work. 

All ai»at SC-tneb and ap. 

No fitting— ja«t Push it on. 

10 cantE In ^anm-fqr umplsa, 

PRESSED STEEL MFC. 00. 



Gas and Gasoline £a^ne and 
Motor Castings H to 16 H. P. 

A-hto. Bfarlncand Stationary^ Booklet oti Roqueat 
We geJI biee pliat dravtofs of either 2 or 4 cycJt type. 

THE GEBHAR.DT MOTOR. CO. 

3930 H.Bcock Sli, Phil., P.. 



KEROSENE OIL ENGINES 

HARINB. STATIONARY, PORTABLE. 

No Dbukof, Mai I mum Power, Lightest Weight, Simple, 
Reliable, Koonuinlcal. No Bitterloi, belt'ignuioQ by com- 
pnasLea. Folly Guaranteed. Write for Oataioguo P. U. 

IntsniBtlonal Pon er Vehicle Companr 

253 Brondway, NEW YORK, 





Who lirts ever seen an eu^inopi' lift the liti 
to tile duKt covered wooden box pJaeed od 
every letiderj without a dcaire to dinib up 
ou llie footboiird and see for Llmseif just 
whiit the box coiJlalncd? if j ou ever set a 
ebaiice to cximilue for yourself you ivill be 
surprised at the number and varietj^ of tlio 
collection* Oil cans, liauimcrg^ wrciicbea, 
chlselSj pimoUes, fUeSj fjlass aud mica chim- 
neys, waste, tirassea, balls, uute* 

jacks, cliiiiu, bars, axes, saws, record books 
and scores of other equipment are fouud on 
a well auppUi^l locomotive* 

The supplies differ on mau5' roads and 
range In value from f20 for the cheapest 
outfit to |150 for a complete one for a pas- 
se tiger engine. A very satisfactory outfit 
can be bought at wholesale for ?66, and 
some roads are now furnlsliing a standard 
outfit to each loeotnntive. It will eost a road 
having 1,000 locomotives $65,000 for this 
item of tools alone* 



CASTINGS FOR i H. P. 
CA.SOLINF ENGINES 




PRICE, complete aetof 
C il a ti n ga. Including all 
parta In rodg'ti with blue 
prlnta— 



$15.W 



Send for our Iwolilct on Stationary and Marine Engines* 
Alao caailnga Tor Bame. 

L W. QILLGSPie & COMPANY, . Mwisn, Ind. 




9 1o IS in. Swing. 

NtwFeatuns. ^ 



infs^aSebastiaiijJfs^^ 

BUILT UPON HONOR^ACCUKACV, ePPICIENCV, MODERATE PRICES. 
PoGt and Power Lathes, all sixes, send lorCatAiogue* 

Sebastian Lathe Company, i07 Culvert St„ Cincinnati, 0. 



Pl«aae mention Foputar MechanlM wbon wrilinw 



PRESSED STEEL SHOP PANS 



For Machine Shops and 
Foundries, Bolt Works, Etc* 




THOUSANDS IN USE. DURABILITY AND SATISFACTION GUABANTKRD. 

Hadfi of a.ny of Sheet Steel dti aired > Never goea to pieces, and always fflveacnttire eatleracdon, Tn' eamplea 

and you would not De without them at any price. Suitable Tor handltu)^ holtH^rlveis^ nalla, acrewa. nuts* washers 
caatfng^f ore, quartz and other oubatances, ana for use under lathes and drlUprca^ea to catch the Lumlng:s, trlmmiu^H, 

l»ring#,oildrippiiig8,«tc. KILBOURNK (&> JACOBS MVO. CO. - C«l«mbiia. OHio 



“WHICH WAT" POCKET LEVEL 

TPl I In an instnnt W'til<ih Wbjt^* 

I Siuoiat. See? B 

is thesis of a nilTar dollar Sad thre^ 
effflittiK tbicT. Nicely nlcheled nnd po| 
Eshed. To Introdoee It, «ni dahII one 
tor AD cent^ In ntainp«. OaliDer Catn- 
loffue free 

Agftmt't Wstptf>d B. e. SWITHh Columbta^ Fi., U. S. A 




LITTLE GEM 

CEMENT BRICK MACHINE 

Capacity 1200 per diT'-on* man-brick 
tAmped face down any dealjpa, makes th re* 
at A time. Oitht Includea 9 plain dlea, I 
Bock, 1 onta«op, 1 Roond 0 >rB*r, I Boi>e 
Fac^ 1 olrele plate for oolnmn " MQLDS 
toT Cap and Sill, ba«e 0*11 and baluster. 

Fluted Oolumne. «te, 

A 0 . MACK AY & CO., • S 4 Wishtafton Si, > CHICAOO, IIX, 



GASOLir^ SOLDERING IRON 
AND BLOW TORCH 






EVERY MACHINIST 

who reads ihls adv, should 
ank hie dealer fora How'- 
lAud Fnmp Oiler. Hand^^ 
thinRT around a lathe. 
Can keep now Of oil on cut 
Off and threading tools* 
Sample H Pint BraAf 
$1.25 Prepaid^ 

We manufacture pump. 
Valve. Drip and Sprttift Bot- 
tom Oilers. For sale by Job- 
bera and deal era. 

Free Catalogue. 

Maple City ManufacterlDg Co, 
MONMOUTH, ILL. 



Spoat 

Attached 

by 

tlnfoi! 

Coaaeclloa 



$80 A MONTH SAURY 

to fBlrBdDaia NT UDBPnnteed Fealtry and htecE 
Remed Bend for contract : we metui buctnesti and f ui* 

nlsh hgflC refer^oe. «* a. ai vlkr kh . , X *H 4 Sj^riaiA^ld, HI, 



Wherever a man can climb, thlF) wonderful little tool 
can keep up with him. When ho reachea hia often 
danRerotiH des^tinatlorL, ho hans at hand a perfectly safe, 
and Hupremcly convenient Soldering Iron for any worlt 
requiring the use of Huch a tool. Let ua tell yon all 
about this In a soon-over little booklet. 



i EMMELMANN BROTHEEtS MFG. CO., - INDIANAPOLIS, IND-, U. S. A. 




B. r. aAH.H£S« 
EUTEN'IMCB SCREW 
CUTTING LATHE 

For foot or pnwor os wBiit*d^ Hblh 
powpT dTOH feed »nd oompound 
r^E. A Htrlctly tlnJi.Rmde mnd- 
btiiCqoI. Wb also baiid a B-iach 
Ikthe. Ue*cr[ptlv* cir<mlB» of 
«B€h lathe npou request. 

ft. F«lAFttiES COm BMkfw4,tll. 




W, F, dfc John HamesUa. 
KM Hiiby St.. : t RookfordHlIL 



9 to iS ineh Sivlrr^ 

Lint price, liDS.CQ and, up ncBond- 
Ing to fiziS), When ready to bey 
tend for Lathe OataJoR and prices 



LATHES 



YOUR INTERESTS AMD OURS ARE IDEMTIOAL 




You Wsnt RrMCtic»l 
WCLL PgfLLWtt mACMiNM/tY 
to ttovoiopo thot 

Mineral, OH or Water 

t^nrpomtttonf viro hatfo tt* tiumrantM 
it fo mrork samfmctoriiym 

TeU Ufl about the formations, depth, diameter hoi eg; will aend 
printed matter and can nave you money , 



THE AMERICAN WELL WORKS. 




POPULAR fflECBANICS 



PATENT BUREAU 

invites the co-operation of Inven- 
tors, Mechanical Engineers, Drafts- 
men, Machinists, Superintendents 
and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 
to inventors, protect their interests 
by good patents and strong con- 
tracts ; assist inventors in perfect- 
ing their inventions, and in selling 
their patents when obtained ; and in 
alt matters to render careful service 
and give full value for money paid. 

We have a Patent Bureau of 
which if can be said : ' “Conducted 
So You Can Trust It;" just as this 
magazine is “Written So You Can 
Understand It." 

We have been getting patents for 
the past twenty-five years, and hope 
to be in the same business for 
another quarter of a century. 

We want the business of practical, 
hard-headed inventors— not the per- 
petual motion cranks. We charge 
moderate fees for services rendered, 
and do not care for the business of 
those who expect something for 
nothing. 

Our booklet about Patents con- 
tains much information in small 
compass, and you can depend on it. 
Send for a copy. 



POPULAR MECHANICS 
PATENT BUREAU, 

Journal Building, ; Chicago, III. 



SEND FOR IT 

j^Y revised list of m n c h I ac ry j 

Bud contractors' equiptnenl 
July issue. Is now ready, aad covers 
eleven printed pages wltb iocatlon I 

aud prices^ J will be very pleased ^ 

to send a copy to you If you will 
let me have your address, 

Willis Shaw, Machinery 

171 La Salle St CHICAGO, ILL. 



TNI>OfrR AIR MOIjfiflilNKR, 

ilrawbsick Lu fiteam and hot water 
the dry air In llvlni; 
rooms- — a rnnclitton moat 

proilncMve iif all 
of IHiieBH iTi cities. The 
molstener nittaclms to any 
i^teani radiator In au Iti^ 

!!taiit, and not only eyap- 
oratCB water, hut, when 
desired, dlsliifeotaiits titnl 
gorm killers can be used 
at the flattie titne. jBiy 
adding perfume to the 
water the rooTn will 'be 
glveti a gentle bat delightful odor, 
rifeuiiiujend it for Iwrds nmi LidmeB, 



The 

heat 



greatest 
has been 




PhyslclanR 



sure: thIxc; fish a 




Id an Instant, serurely Inclosing 



fifth net that can 

ho dosed the 
iu&taat the flah 
is fairly In 
the net in de- 
ll tins French 
st-iortfliiieii. Tbe 
opening la 
sipiare and re- 
in a I n s rigid 
until a rod at- 
tflcbed to the 

liandk^ Is 
nd, which re- 
lenfiieB ft sprtag, 
w \i c n t h e 
frame flies shat 
the HsIt. 



DATENTS 



THAT 






PROTECTSiPAY 



WATSON E. COEEM AN, 

PktsBt Attorney 

COLUMBIAN BUn.DING, WASHINGTON, D. C 



Advtao Vmt Hlghaot SefeivnuM; £oit SerTJee. 



PATENTS 



■ 9 £CXJn,Cl> om, F 1 &C R.KTUtt. 3 IAD 



Fbee optuloD M to patanUbimT- 
Book WhAtToloTBiit, pablloAtioct imsi l«r 

tn« dlutrlbatlon, P&tanta Mcurod by an odvertlvad ir«* 



AVANS, WSt^KENS A 



Ko. Tit F fttrwet IT.W. Wauhtngtoi^ 

Rev Terh Offlosi, L 31 > Nuutq gtrMtt If* ¥, 01 ^ 



U..K. 










UP^^EHSINES 

^ fi.ir l^uiDpins^ 
f]lri «EDSe«f*tnrf 
Chum, Wtuilijiiff Ma^blne^ 
L l(*i& Crtaim FTieiE»Br, e it 

^»:;Ucbd for mtiilcqFar'. 

W2 GILSON MFG.CO. 
WA£hifidb)fl,M& 



5plitdorF LaboratorY 

A lElataWlIihedlflfid) ^ 

WE make a SrEClALTT OF TOUIt 
WOKK. 

VOU HAVE AN IDKA ilnd rrqoIiY fxact 
^ArkmnnHbip to full;^ demonRtmte Its FULL 

POBSIBILITIEM, 

WTS, MAKE a *it MODEL MAK- 

fNCL EXPERIMENTAL WORK nnd .^lE- 
CHANirAL ENGINEERING of Ih^ hJjchf'Bt 
Cbariu'ter. 

voir WANT THE BEST W^ORKMAN- 
SHIP — W’E HAVE tlip tutimt Jmpi-inf'n*d nia- 
etilner? and th« blfhrnt typ« ot nMclneprln;^ 
ability. 

T4>11 v 8 nhat you want^ wr# may b« abTe 
to b«lp y*ii and would bo pleaned t* *-lre 
you any Inform alLoa. 

SPLITDORF LABORATORY 

Block 21, 17-21 ViDdcwtter St„ N£W YORK CITY 

I 



WE MANUFACTURE TO ORDER 

DIES. TOOLS AND 

/AUTOMATIC fyq AOHINES 

ALSO hardware specialties 
and patented novelties 

ESTIMATVS FURNISHED ON EXPERT 
MODEL WORK. SEND DRAWINQ OR 
SAMPLE. 

BOOKLET FREE. WRITE TODAY. 

Stamping 6- Tool Co. 

DCP4 6 LA OROSSE. W1S. 



The Lit jest Factory in the United States for Manufacturing Metal Specialties KKvn°" 

Write w for evUicate cun mgr article too want niBaxifiwtiiTed. Prompt and careful atteatLoa slTHa slJ fisontepoodenc* 

FORT DEARBORN MFG. CO. 

MaanfaeraMn of loaorponted laSA, 

SPEOAL MACHINERY DIES. TOOU Etc. Alto Dlwiklng, Forming wid Onwii^ of Sheet Actil 

6S-AJ CroMtna StrMt - CHICAOO 

Oaar aaA Oun Oattiiui aartao. and Oirwntwr e^iDdin^ Serw Maabln* Week 



'raUR.IDEAS 

$ld0p000 offered for one liv# 
ventioni 3^,500 for another, 
Bcknk *^How 14 Obtain a Patent*' and 
**What to Invent'' eciit free Send 
roupiH shetcb for free report e« to 
.patentability. Wp advertise your 
J patent for sale at out eipenae. 
Cliandlee & Clundke, Fitml A|t«nU 3 fip 
959 f , Street, WaskiliifftaiL D. C. 



ATENTS 

Valuable Bonk on pnteiote FBEK. Telia htvwtmseciiTn 
them at Jnw cofft. Hew to st^lt b Pett^oC and hat to 
T&vent inr Profit. OIti'h Meehan leal MoTemeaU Im* 
velnable to Inrentcirvu FuJJ of Motiey-Malci.uff Patent lofotmb 
lion. NEW POOH f’KBE to nil who write. 

O'MEAIU d BROCK, PitcDl Albk, OIS L SlrML 0 . 

SEW ¥OKK OPFlCi;. »HS Broadway^ New VotIc Cl t» 



FATE.NT.O r:t««a». 



tlk.« ProtoctiOA of tlki 



HAND BOOK FOR IN1T:NT0RB AND M ANUTA CTUREKS 8ENT FREE UPON REQUEST, 
CoqhI tattoo Free. Ne eharsn for opLoIdd ae te the paieutahllliy nod Cam mere t at Value of Innotora' Idui» 
HIGHEST AETEBENCRS FROAf PROMINENT UANUFACTURERS* 

iSHEPHERD tSt PARKER, Patent Lawyers 



Patents, CuYBata, Trade Marks, Cox^yrlirlitB, 
REFERENCES! American Water Motor Co., 
Blum Shoe Co,, International Fence and Flro 
ProoHne Co,, Wlnget Cdnerete Machine Co., Century 
ChcmLcal Cp., By-Prodnctu Co., Columbu!?^ Phar- 
macal Co,. Klchmond Electric Ca, M. C. Lilly &. 



'Validity BeportA, Infrlnffammit Contests, 

“DurKMr the past liH years Mr, Sliepb^rdTOl t^h«pli«rd k 
Parker. basDbtald.«<l for us a srreat many liuiuirtaDt pMeDtt, 
We bate no heaiiailDu lu bearilJy rooommendlair him to any- 
one havlnai: need of the wrvlces of m patent attorney^'. 

HALLWOODCA9U KEIXilSTEH OO, 
Mr. Parker on November 1 * 1903 , reslgrued hU po- 
altion ua an £lxamlner La the U, Patent Office 
to enter this firm. 



Co.j N, K Hayden Mfg, Co., Murray ED^lnoering; 

Co. Globe Mcb. (feStatnptnp Co., Stowan WlndowSbadcCo. Address, 210 DIdi Bldg,, WASHINGTON, D, C, 



GOES LIKE SIXTY 

SIXTY 
FOR SIXTY 

BASOLINE 



3G Park tit 



COl 

WA£hifidfa)fl,SK' 



PATENTS 

Careful alteBUom iylT*n to the proieeatlofi of bluIbHa before 
tbe patecLt epice- Patents ttmou red and no attorney fee cal led 
for until pntent la nlLowed.! jaira eiperteDCB.) Write 
lor *'iciT«n tor *e Guide,” Address 

FTanHliik H. Hoti^K 

Jktlantlc Bullfling, WmaKington, D« C. 



Going to Put It on the Market P 

Tom liATe tbe artlclo ; ve hsTe tlie br&lne and tbe et^ alp men I for mnklnir 11 at tbe loweit coet- 
We manufMt.ureaadflbli^ ail kinds of Hpeclal macbluery on eantmcL 

LET US ACT AS YOUR FACTORY 

JOHN YV119HART HACHlNE WORKS, EuElueera and MacblDery Mfn.. {Inc ) 43 to 4^9, Cmuit Street, CbloaEO, 
LONG DISTANCE 'PHONE, MAIN 639. 






Bolts bffors a.o9 
Mter usint Uit 
* , 



FOR THE NEXT THIRTY C50) DAYS 



we Offer read era 
of POPULAH 

ItfECHANTCS OTTE OF OUR WRENCHES, made with extra fine finlehn ata speclaJ piice o’' 
OlS CENTS each, nofttpald lo any addresB. Wt make this offer In order lo Introduce the 
“Hawkeyc ' Wrench to new readers who are not aquaintcd with its merlla, 

iiI/“ The HawEeye Wrench Co.. Marshalltown. lowa 



Our wrench haa more 
uaco than any other 
Wrench madetand can 
'^e tiaed aa a plp<? 

rcnch, thread cutter, 
>r not tvrench. For 
cutting' threads it haJSr 
S different dies. 



9lf 

OFFER 



AND OREAT BRITAIN. 
PATENTS PENhENti, 




$5 WATER MOTOR $3.50 



MortciTi> |Ti Dirfme Faucet Wutaf Motor Jor 
a limited time, 1^1.50. complete. Quamiiteed 
Attached to any faucet, Formllnhfne, 
ealRK arlndin^. Rnn« all jklndi of Jlxht 
CDHoni nefli, like wanhlna anu BOWiax marhfneA. 
Law at and moHtix>werfu I water motor. Out- 
fit Ind tides omory wheel, bu fling wheel. 
Wooden puJIoj aud [loliphing materl,^. Money 
rnfunded If not katlafflctnry— none O- O- I.)- 
Order uqw er write immediately for fi^te 
booklet MDHTDII MFQ. COMPANY 

b«p1. 'V, 13'I> Fulton Stmntr H«w York. 



GET MONEY-IDID-GOT S30l» 

1b i weckJ delpg plating, wriiai g, Smliii of Fu. 

iJiHlsraaiL DUiiHLl. mart u Mmllh (fid — that'Ji nsy 

hund±«ds felm4y >ne4— «• w aaia dfcily — hmhkj eomtLf la 
— BPOda Paapl* err* bar* |iit« Ufalrwtn, 




wauhe*. Jrwrtrr, tW-t hir tb* Pigtlng Mnii<’* 

prud^ai oacAu, all ilffj, hci,Tj plit*. gnii^ 
gnteodi panc«1d, illTer.eicItlD ni«t»i|i>]mdD|» 



flH Dcrroffbr, iui 
nil. Gray At C^i 



rqQkl Uf 0«W ifiwdi, Ikl (Et |iTia«i!'*f , tauglll ir«4 
I ODlflkly, Agpc^lanee bnTie«*HurT."U •WT, 
•cents vrpgR«ip II WB niid ftoi^a i DuilitenB 
ttbomO •rlnvellng Bit nr part |J me thit 
paje tu gi&d weekly- Wnit lediiy 

aTi4 Iiifqc|r«d* hvB ■en.'-icfil 

latlng Works, mx Hiuiil Bldf Clnelanatl, Ok 



MODELS 



CHICAGO MOOELWORK^ 

175-181 E.H1DI80I ST.C5IC1G3.IIL. 



ESTABLISHED 1867 



WHITE rtIK CATALIMIPK 

UF MtiDKL SVPPL1E.HI 



Let Us Act As Your Factory 

We have one of the hestequlpped obope tn the United Statce 
and can Utm out your work for you cheaper than yon can 
poBftibly do it youretif. Soiul drawl iKja or modela for tell- 
matea on dlcH^ tools and mamifacHire of your article In 
qu an lilies. 

Metal Specialties Manufacturing Co. 

is.aa Me. Rsndolnh St.. Chtcik^o, U. S. A 




TYPEWRITERS MAKES 



All the Standard MachInH SillD vr HK^TXD AltT- 
YVHEHE alJ4tef^ PRltlfS, •iLawinr RTRTaL 

TO AFTbY OS I'HIC^ ShipjuHl with pifvilee* (Vt 
uaiuLDatJon. Wrtta for tllurtrated Oatelof 

TTPBlfRlTEB KfiPOmUl, StHt LaSalle tU » CHlClflO 



IIVPLEX FISH HOOKS.— Wliero live bait la 
used this hook la uipro humane than the old inffthod. 

Any bult^ froga. mlobOws^ 
r ji w fi H h. gfasHbopperSp 
etc., may be ueeiJl In the 
h^K^I^ without Injaring lb 
The points of the hooka 
nro Jilwuys up and bonk 
the fish ill the upper Jaw^ 
where the iiHTbed eteel 33 
not apt to tear out Us hold. The tong-Uhe bolder la 
opened by a slight presauTe. 




SIRCN AUT^MOBttiH) WORK.— Thowe who hiTe 
ever heard the siren w^hlstle on a HtenuLHhlp will In- 
etantly form a 
fair Idea of the 
new F f e n c h 
luyention fur 
use In mitomo- 
b N e B. The 
horn Ja blown 
from power 
B e e u r e d by 
pressing a frlc- 
t 1 [H n wheel 
nguinst the fly- 
■wheel of the 
motor. It ran 
be hea rd a 
long fUstnnee 
Qiid provides a aoniid which has no counterpart in 

nirnl dlsttlcte. 




SEAT BACK FOR 







hO-\TSk — A portable seat 
hnek for amfill boats 
which can he placed In 
position on ttny scat In 
a monicnt. It Is made 
of Rtoeh aud at the 
point of BU]>port lif 
innnnt.ed on eol! spring 
lUngoB. R o q n I r e » no 
toola to Qx in place, 
and when not lu use 
folds under the aeat. 
Can rIso be used on 
wagon seata. 




SOLDERENE 



A new rapid flux and tin combined for aoldeiiiig 
and mendlDg Iron, Copperi BrnJfliL«adiZtnc»Tliif 
Platinum* Oold* Silver, Etc.,w1thoutthauieof fielder or Mid s- Solderone loidera anythfor and oYerythJnff that thn 
old method of using bar or wire sold er» acid t, nuln and paste aecompliAhed. 



AGENTS WANTCO, SBNB TBN CENTS FOR A SAMPLE STICK, 



THE CHAS. A, THOMPSON CO., . 41 Cortlaadt Street. New York, N. Y. 



PJeam; mention Popular Mechuiilcfl when writing AdvertJoen, 







THE LATEST $2.25 EACH THE BEST 

SS NAPANOCH "toS r 

Most Useful Pocket Knife Gombinatioii« 

M4.de tn America £>v Skilled American MecfiAnics, 

'^irr^ted Leather Pocket Book 4 in« Long by 3 1-4 M* Wide* 

Contains Pocket Knife, Ftle^ Saw# Chlael, Screw Driver and Reame 
Ask youf dealer, or ^tU be mailed to you on receipt of S2.2S. 

Use if 5 Days and if not utisfactory# return to me aod I wUi refund your moneyi 

U. J. ULERY, . . 7F Warren St., N. Y. 



BE YOUR OWN BOSS 

MAM^Y MAKE $19,000 A TEAR 

STgn IraTB name elindc^. Start n MaII Buaiii'efla at hoqi 4 , 

t^JL hu4-. M.onoy camitue La duLI^^. Endmidiia prafltui 

EnrythlAif famJslied. Writ# At on«o for our "StArter'’ And FltEB 

partLcnJara. 

P. M. Km«eer Co^ 1A5 Waatiinffton It, Chf«a<e, 111 



E Elfltabllflfaed Over 3$ Teiun ■ 

xperimeimtaL 

AND MODEL WORK = 

tnTButon’ Ideas Deneloped. Olrcufan Frw. 
WM. GiARDAM fit SOCSI, 

45-51 Boae SU New York 



Start a Mirror Factory 

There ie easy work and big profits In this trade for 
eome one Iti every town. The price of a new imfror. iB^c 
3S, at mout any store is 02,00 to OA.OO. You can Bliver 
agTaaa of this t^UefonXIi cema. A moment's thougrbt 
will show you the Immense profits. 

The expense of going into this bnalness la but a trlAe 
as. you h a ve no m achitiery or tool s to buy. The neces- 
sary chemicals maybe obtained at any drag store and 
you can do the work light at home in your own kitchen. 

We have sold our renowned processes for years, hun- 
dreds of thenii for II .00 tois.uOi and they are worth the 
money. 

Special price now 50 oents [for a abort time only] 
If you will return this advertisement with your order. 

We also tell you, free of Charge, how to Emboss, 
l^rlnd. FoU, Gold Leaf, Frost, Chip and make Imitation 
Stained Glass. How to Transfer Photos on Glass. How 
to Bore Holes In G lass and Cut Skylights. All the above 
and more for the utnall sum of 50 cents- Money bajchc 
If you are not pleased. 

a. £. PATTERSON & CO. fk|iL 1. CKICAQO, ILL 



Ko«p Your Tool Room £morar MTheel True bjr UBin^ 
DIAMO-CAKBO £MKRY WHEi:i. DRESSER 




Ho. 1, 8 Inebw lionj, .$3,00 

*' A, 10 ** *' 3.W 

" B, 12 " " 4 J» 



THE 



Bead for Dtesaer Booklet witb TestlmoatiUi 

DESMOND-STEPHAN MFC. CO.. 



Vrbftno. Ohi< 



WANTED 



Engl 1 1 eerB nnd >LL persoa a 
ruanlDK belts, to write cm 
tbeir tetter h&44 for 
Hbernl free sample prepaid of 

•<Pulle*y.Gwh«i»" 

for Betts. State kind of belts. 



the; CARDINAI^ MFG, CO*. 

Cle w la n!B , O hio, 

BtUi AfUitWHM. 



DIES and DIEMAKING 



A ehop book b; a ihop maa apd Intended for shop work 



me Pages. 
100 Cents, 



100 Illustrations 
Send For It. 



J. L. LUCAS 



Bridgeport, Ct. 



WE WILL SEND YOU 



One Plp« Ontter 
One Wrenob. 



ChiUiTU*. 

On* Bet GENUINE 
ArmitroDa Stooks 
And DIhl 



aIj far hsodlfiLi pLp« froK iCtat in^ 
ON HECEIPT OF $10.5$ 

Bead far Catalostio b£ OoibpLete linsw 

ASUSTBOHO KFO. C0,p Bridgeport# Cwm. 




THE CLIMAX 



ALCOHOL (OR OASOLINE) 

BLOW TORCH 



£verr meebaalo and eleetrialaPt profeaaEonnl or oinstopr, aa 
wf»lL u ererj boDiebaldahoald bare one oC tbeee torches for 
^aerul Balderlmc purfHMee, The pricto, fifi oeate THwtpaLd. 
Write for Dur npeaial after of OHO of ibew torches iPftEC. 

CLIMAX BfFG. CQ-, 1 Hartford Boston 




HASTINGS COMPOUND 



OnaraDtoed to stop SparlElng. Money mfnuded if It 
don't. Put up In oonvenleDt tonu. la. toag x 1 3-30 Ln, dLsm, 
Wh hare enbiigb conlldeQoe La Basllnga Compound, to mtiL a ruU 
il» sample stick, upon receipt of sir cenu lo ^ter postage. 



J AS • l^a N££FUSp Sole Atf But 
54 DCV STREXT, N- T, 





BUILD YOUR 









KS 






vhjp 



M 



t'l 



Jt3 









By the Brooks System 



- iM fi'iiiiim li^' 3 '<m c-iiiirpiit f>v^'ip 4 ;'Oi:»<E n 
]pf>pLi 9irt tUe Ikpur lumt fjiiMfirv jirtjplmif if you 'll lU 
tpp*t* yon r* li'lKurif tlmi* to u Pi VH ri 1 11 |^e 3:1 rui IpuUpI ft vimr- 
!^p-jr. The fan Kiat aiiyonc; ufjiin? \ii\: Drooky no 

injiihT htr\v Itit'X j>or1cT3('<"il tui in iji the eho oT toolK', can 

tipiiifl hi-H Pi-wis h<iat at tha ct»:Sl of a tittle lumber and afi^iv 
nah«, baa brfniprhi rpoat:s ishthlti Iht* reach of all ^ j\1l the 
boala InilH hoit yean lyv- all ihe tutal factorlt-h fn the fjshet] 
StJiLeH.^ i-juitljliietl iti ppn»* fleet, Wnuht rnjl ePiual the mi’ttpbfr 
ppf hoalH injili (liJtJnff lltL- aaine time by novices usLrtE'- ihe 
Ilrp:iokH Our p'alaScPif ^Ives pag'en of Tr-ftiStnp>niais 

'Vlih photo graphs Jjf the boata built pv amatellrri UylTig' the 
Iiroolt« Synleni. 

niMpe llrK^PikH Systi'Eii I'opupJKts ipf «:>xtpet sl^e prlnteil 
paper palterjPH of ipvi'ry pli'p e tIPHt ^:oeH luur thirlHPfHti 
Pi roiiiplet4^ fif Ipalftone illuKl rpLih)Ji>4 slmiiiip£; im 

Pietual tEietnr^^ ppf eup’Ii of the xit>rk propp-^rly ^loiie, 

plelaltetl IiiNt rut'l ioiPiP PpjtppJlUJ, I'lEveriPij; l li^iuul're c'o 3 i.' 
HtruePhm ftf iln’ iMint, ppiprt un Itt'nii^eil IpUI of uLi 1031 - 
lerlpil refiuirepl piiipI limi' to ‘ieiorolt- 
Wy Tell yem liiAv 10 Jjiy ilu- jjaiu^nt p'f I’ach barttcularpari 

' you 
rlR-li E 
you 



on 

cm 



the pr'tbvr piece ut matcrUil unOexactly how lo cut 
, XV e then LeU you how lo fas Leu ear h pa ft tu ith 



natl 10 ijj^e--t]f>w to pirive ll 



pi art;— what kind or 
tlrlTP." It. 

You nepjplPtJ mi’-rhanleal nihUity. the Brooks MUp- 

pljoH tills- how iw nbotivu In the i.'aialo^. 




STUDY Law School In 

■r « viT Correspondence Instruction 
lAW In the World “lirSUsY*' 

Prt>pflre« for the hnr tif uny vtute, Tmprove'l 

E ethoil of la^tTMCtion, prombpnlTig the Teit-Bot’k, 

MJlare Eiopi 0 b*o BPXPk meftlP^lSt Approved by 
thP! beoeh unpl bar. Threo OourecML Col]r-i^!% 

Poat^Orndnaty ft ad PnfllliHflfl I-aw, L'nlform ruto 
of tnltpon. Write toflay for CiitaloEioe. 
cnicaKo Cormaponclence Scticiol of Law 
Redpar Block, OhloagO 



UARN RIGHT WHILE YOU'RE AX IT 




A fif LI C4ii]p1«<h» CDUFin- cf lurtnu' r«D. li). ] j 1 » 

U»d Dmm ^jrljWiiiia ind Hi. tint £wls*vlBC' ^Iw 
■ |>MW t'hMipIl'i Pwf tf PlitiB d«iJrfnf 1* qtiddifytba- 
MItbP f«T IwtPu pDcldni Id liu li«H» 

Stuianb \n eofnfp{'»d«K*. Sludiqli nuy bo^ 

CId hluyilfB*- -vPLL Pm Imad p, |^| 

ii** ppiil r t vilftketMFy p]iki3 •Eimtaailinv. ]$«kL for 
ciitiiiUM-- 

Chicago Nautical School 

yrar 

1(24 AtASQflkTeia pie « Chicdio, IIU 
ir+ X TTTLlSOA^ JPrtncfjMl 
l^lcufeplanff Lr, S. 



What Is Daus ’ Ti p-To p ? 



TO TKOVE that Dbtjs^ -*Tlp Top"tH 
the best and aliapl^t p;1«TJoo tnslt- 
Injf 100 eopiea from pen-wiittea 
and cripli^H from truenritljm p3fl- 
frLnni, ws will ship ccimplptn duplP 
cetOT. cap wltlioDtclepcBit 
on C«n < 1 0) dATs" trial. 

\Price 4hF- _** 

l-ij/scounf fl^33V*i%, pf nw 

THK FEI.IX a. K. DAUS DUPLICATOR CO^*^ 
Daua DuUd-lnc, t1 1 ^ewYarlEClf* 





STUDENTS NEED 
THE DRAFTSMAN 



25c for 4 months — Cleveland, Ohio 



liOi^a DlS^TANrfi JANK.— Justify nf the 
Smeek of Iiidlminpoll;^, [ml,, tellfj the fullawlnjr tele- 
phone (itofyt An pi|pl farniPT wna iskf^ptlial about 
allei^^^tl emis-crKiitlrins over a wire bp^tween peraon» 
sevemT lb lies Mpart. One rlny his wEfp^ svont tr;] make 
a visit to a f rk (uj fput niilE‘& dS^^taut^ and the fftrm- 
er’i? tieitfLT>£>r ealletl him En biter In The day niuJ 
askiKl him ]f ho uptjhIpI net like to spp^ If he cpsuld 
hear Ills wife tJilk on tin* teleiihobe, Following in- 
rtlruetions lie put the rorp.dver to hSs ear and sliouted; 
^'Hello, Jane,*' Just thfri llgbttilng atrurk the wire 
iind Le fell sprjixvEiim bt the ilpwr. Tlie neighbor 
was elmgrlned that tlu' ppTd man should mfet XVlth 
ttiieh an jierEi.leut on bi.s Ih'sl trial fjf a telephone* 
anti jissnml him surb ji thing wniibl not liappm 
iiffiiin, rre refii-seii tpi rli^k 1^ hosverer, but Hald: 
“It's w’OTiderful: that sv'iiiHi Jaiph! all right/*— A tit eri- 
ca n Tidephone .Toiirmil, 



HL ILT THE FIR NT rtiULMxlw r,\R- — Leonard 
Seibert, the miin svho* nnder the fiupp^rvJalinn of 
Gnnrgp‘ M. PuHnuxn, built the Jirst I^bllmnn steep- 
Ins’i^nr, jmssepl iiway nt bis homi* in Blp^oinlngtoii, 
II L, rerpuitly. Tbp' parn wn>re reniofleled frtun two 
Chicago A xAUoii r-oacTieK rlurlng the spring jliisI sum- 
mer of ISoS, jiriPl i"ost betwp:>eb ^ 1.000 anpl 12,0Q0 
apiece. When they tv'cre Afr. Pulimati atlll 

owed the bnlMpr ¥00, which he piild some time 
IjitL'T, Mr* Seibert Tvas for many years In era- 
jkloy of the Alton^ ami tvas hebl in high esteem by 
The management. 

’9-^ 

MRCHAMCAl, TflAVELIJXJO M¥IN WA!«T- 

ED. — MjLdiiifurtiirIntf cniiuvriirt report dKBrulfy In 
secuTfng eupuiigh htjLli grade tTavelliig snlestueii— 
imm who hax^p' a uicidianh'al (’Spcrlenfe or eiliieatlon 
nfl svell ns uhiHty to sell geoplft, A good knowlcilge 
of snechjiiilts 1w a vfilimblp'' stop'k In IradCT In svhat- 
i?ver occupation a muu hnpls himself. 







Many profess! on a! rmn are taklnp- np ihc tlrooks System 
for menial r<'laxaltcm for ilU' I'^ asilTe of ivorklng 
IfjeJr hands Burl for exeirclsr, 

Wu liavc liuiidredH InthehtNat bulIdlTij^ bnyJni’e.H, 

One ma n tml It Mxli en buars men line sei uf pELlLt-ms last 
h..'uSH?ii — aiMJifjer t>iilit ten— the mall- rials cowl vm-y lltlh'^ 
vi’i.' rpriiialii'd ihe denlprit-^tliey did Itu: wurit and sold the 
hoais iil a M|| pr^fiit* 

V4'iL fU'i.Ml in ay Tie [kins' from tip hul the paUim'nnK We 
havt- them of a:l khi«irt af»l trfnu I'ow lnjal-H and 

eanue’p lo Bca-^^'dML; yaarhEP. \Vv have ijyer fpd Hiylew anU 
(Hl!'.t‘S of hr^ata biid heal patlemp. eaeli aaiie pL-rfect In da'i^lpn 
foirits purpose. Our catalog lliiihrraiie^ iht.- pruducluf thu 
Leftl PtafT ad rs iif ihe worlni. 

Over ten ihouHand amateni M, ihrasiighanii the wairld witc- 
ctSHfnlly btilJi lieiLin b\' ibe Jtn 'okn j^_vst».'in in J'.IO.'i. 

WIh'ji hu t^ral«‘ra‘ai, l^arieniiS an Expressed, a ihurses Pre- 
paid, t.\ Q. D., Allowing Examlnbllori, 

KNOCK DOWN BOATS 

c om p 1 1 de f roTri kee i i o en b h I a i n n a n <1 Jii 0 ng &. W e pend u 
ac‘fTisph-ii- ItTioa.dU'il J)i>wii even lo the painl, al U COftt 

of vervl title niiJii^ ihan ilie cohI aiT the raw roaterial, 

Catalog \n Jth riiU parflciilars fn.-e. ForiSaa ceniH itJOpase 
raiatup shtivvins soyeral workEng IlluHtraitons lakcn fri.nii 
tba* InptnirltuiiH el cjo'^h boat {mala rnll hl'I Tor uiie boat; 
also valiiaPle Infortnaitim forlheamaruur )-achtHina[M'nlt;s 
fur MaiiEjig- sLeeriutf^ paaftliig^ fog ami engine signulst etc. 



BrooKs Boat Manufacturing Co. 

Originators oi Vhe l^attern 
Syatem of B<mt Building 

3792 Ship Street, Bay City, Mich., V, S. A* 
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RETVUN OP J.VPAXESE SOLDIEK^?.— The 

JiilHiiU'Sf fintiit‘3 are being brotight home hpA 
bntidEug, tlie soltUers liuniotllaitdy roturntiig In tlie 
pi‘Bcefiil oceiipntioii-si they left tn go In wnr^ The 
JiipEiiiese Tliiu’s Knysi The real itolnt of I'xeelleiien 
tihoiit n Jnpnnese soldier or sntloi^ 1« the fitet thiK, 
be be u high oilbnr or be be i\ ennnnou ludvate njc 
idue-Jncket, lie Is alwiiys morji'SL abcdiL ]j!s persoiuil 
aeljferomeislfi; nml llie resit seeret of the greathoss 
of Japan's uavy .ind nrmy Ib Hint every sop iif the 
land bficonicK n lighter iu liuie einergeiiey. This 
<|nfllity and tbo system eonibbiefl save the Einpiri' 
frntii dIsgrEiteful sights ^.lflnll »a^'idi In othei' oodtilrEi's. 
ivherL' the army Nnm.'i a profcHsioiip ami ivhere tin*' 
iiillitury eleiJicnt grnivH Iniughty and arrngaiit afti*r 
a siiefessful rFiEii{>9ilgii. Every rermlt [inti resen' 1st 
now disbanded gra-s boine eis an onUiinry cltlKcn, 
with no airs ahont hhii of lire atid blond, but 
la M valiant hem In UIh wny, whe Iuem etiitie^ ihrtmgh 
tbij great war, and the vllhigesi aiifl hamlets that re- 
eelve him lmiTi(> Khniilr] do so (as Uipy ai‘e doing) 
with g;ri*at eehit and with the doer't'J^t seiiKe of grat- 
itude. 

♦*+ 

HAXCOC’K >HI.HONS.-M. T, ITatieock, 

w'ljo wii*i recently tilb'd hi mi nutonioblle m.'eJdent 
in Ciiilfornhip Uiude bis tuniloiis from a i^lmple in- 
ventloii — Ibe disk plow. He thought £>iit Ills ideu 
while driving mules on bis father's jitautELtlnn ht 
Qeorghi, tw’cnty-flve years ago. Hr: jierfeetrd the 
JiiveutLoii ten years later, faking mit hta llrst pat- 
(Uit In 1901. HIh devlee Is now used In nit parts 
of the w'orld. 



IIVnU.STllIAI, OPPOIlTir^'ITIKS. — A list nf 

'^inilustrial <d>portunltles not yet ut tilled In Massn- 
elniHettH,** has he^-ii Issued. detallH of wiileh can be 
obtained by addreRalng Cliaa. F. Pidgin, Chief of 
Bureau of &. and Lb Room 250^ State House, Boii- 
tmi. 




the LAW 

AS LINCOLN DIO. 



AT 

HOMC 



Neror hu ut 

crerHnff <if the Ij,w Daen 

AO uuarly luUliipanBablo fuinawto 
man of ambition. K^VArhaT^poselbl^ 
It large 'tq hiniwliDii.$ lesoi 
knowledge dtMibuts the couimetelal 
vklue o£ oi« nataral uhilltlta. In 

it la bliA counaelDr who 

aWATB d^ielBfona of large Impait. 1X1 

f ioUtlea, the trininfl-d t<ycd where rocognl?«du thmuI- 

[itIj ilttail for public opam. Hever before bii* oBxnpHt ambition 
iiEid placed before It «o vnbinble, comprehenBiTO, autborltatlYO, 
and wttJml fo aimply-phraevd a etoro of legal knDwtedge aa ^ pro* 
eepted In the Juat completed Homo Law j^heol 

g anlod by Bench and Bar oe an epoch-marking work. Covers 
uth Theorr and Practical pntpareif for Bar In nay Stafe. Flint S,flW 
advance orriere being booked at uhom i f pee ««t dlKwuht, for 
prompt roallEatlon rmhhjtheria- iMlidiniTi Lh^' ha]fT«bti4iFkf Uo- 
nezi pt Ive pamphlet, tei<ti 111 on la ie and Special RHce Oflhr free, 

g M.dl.on 

Frederick J, Drake & Co. sircet. Chicago 



^Mechanical Draftsmen^ 

Tounp men ■desiring to flf thompclvos for pay- 
ing should fin nnt and Kond thle o.dver- 

tiwcnitihl in us lrj-d«y and receive our liBB'pago 
handbook fFHEEli describing our Mer ban lout 
Rravving course and over &€ others, including 
Electrical, M»’['hanlcal, Hteatn and Clvl] Engl- 
tieerJnB, Heating, Ventilution and f'lurnblng. 
Architecture, Structural Praftlng, Telephony, 
Telegraphy, Tcktllcii, etc, 

American School of Correspondence 

— — CHICAGO^ ILL. — = 

Name 

AddreKH 

City and Wtate 

i*PT. M«iir fJA , 





This Book IS Free 



LKI n INUW 



It Tells You AtM>ut a System of handling^ 
Figures with Lightning Rapidity. 



One Thousand Copies Will be Given Away 
to Those Who Apply First, 




T llliS book: tells aboqt marvelous metboflB of 

khortcnine' calculatJonR; mcthoclfl that simplify' 
the most d.lfncuU hualness problema and 
tlmep marte It prjHH|hlo to do the ’work nf an hour in 
the space a mtnuie. Jt is from thu pen of a iriEin 
who has devoted his life to the suliject of rapid and 
accurate calculations. He Is known throui^houL the 
cTnltcd States as the foremost calculator of the day. 
Every ni'in stiould caleiilatc quickly and with eaMC- 
Every' hustuess man must calculate. Often a certHEn 
calculation muat be made mentally and Instantly If 
ymi would take care of your ow'n Intercats. By our 
Improved method# you see results "without effort. You 
multiply', add, subtract and divide fractions or w'hole 
numhera with marvelou.'i ease. The methods Intro- 
duced by this bocili will revolutionise dgurlnp anri 
arltlimcttc for you. You can Team at your own home 
with little effort and without loss of time. If you are 
an offleo man the result ’will he seen In your pay en- 
velope, The man who figures accurately and rapidly 
can do three limes as much w'orh as the one w'ho u.^-es 
ordinary' methods, UnJesa you know all about fisurea 
that you w'ant to knO’w, unless you are accurate in 
ey^ery cnlrulatiurt, you catmoi afford to be ivlthuut tht.'i 
Informatiom It costs you nothinp to write for the 
book! it in free; Jt may cost you a good position or a 
valuable promotion to neglect this opportunity. Ad- 
dress Cornm*rcln[ Correspondenc<; Schools, t& E, Ccxn- 
jnerclat Building, Rochester, N. Y, 



When you've got a Job fo do. 

Do It now! 

If It's one you wish was through. 

Do Jt hdw; 

If you>f^ sure the Jol/n your own, 

Doj^t lieni and hiiw and gr<i,in— 

Do it now’ I 

Don't put off it bit of work, 

Do it iHItVj 
It doesn't pny to shirk. 

Do it tiowi 

If .T^.-u want to nil a ijlncc 

And be U5<cfnl to the 

Jiiwt get up and take a braro, 

Dff it now! 

Don't Unger l!>y tlio way, 

D« It iioW'l 
You'll lose if you delay. 

Do It HOW'! 

If the other fellows wait. 

Or postpone niilll it's late» 

You tit up n faster gnlt— 

Do It now! 

—Frank Farrington Jn New York Sun. 

^ 

PRACTtrAL HAXt>RAII,INQ. By Pdnl N, Hafl- 
luck. Illustrated; 160 pages. Cloth; price |i OO 
Dtivid AleKay, Phllfidelpidji. 

A coniprelieimlve tllgeMt of the subject^ giving the 
riperleiire of prnrtJcnl cniftsmen, Contulua iufor- 
inatlou mi handrails for gtoiic sfairs, wreathed band- 
rallH on the c,vUndrlral s^ystem, setting out acrolla 
for handrails, and many other pertinent subjects, 

■* ■ fi — 

LOCOMOT1VF3 Fl\fiIlSEERIXO, WiTlI 
QLiESTlOXS AND ANSWKK.S. By CnIvJii F, 
Swingle. AT, E. Contnids over (MiO "pages ; JIIokI 
trnted with Hue drawtogR aiul half-tone engrav- 
ings. Size Poctet'hoot style. Full seal 

grain leather with gold stnmpiogs and gold edges. 
Brice. f!i00. Fiedurfek J. Drake & Co., Chicago, 
A modern and practical work, ircattnp upon the 
eonstrucrioQ and matjageinent of modern locomo- 
tives, both simple and compound. The subject-mat- 
ter Is arrangpd in such a nmnuer that the flrcniiiu 
Just entering upon his anprentlresblp may. by ho- 
ginning with cliapter r, learn of his duties 4 Ih a Are- 
iium and ihen. by elofioly following the lUfike-up of 
tbe hook in the stieeeedlng pngoa, will lie able to gain 
a thorough knowledge of tlio coiistnietiou, malnte- 
nnnee and operation of iill types of engines. 

Breakdown, and ’wh.-it do in cases of euier- 
pency, are given a conspltnious plaee In the book, 
IncluiUng rngide mnnlug und all Us vnrJed dctnllR. 
Purtlcdhir jirteutJoii Jh aiso paid lo the air brake, 
inclTnllng nil new nod improved devices for the safe 
handling of tralna. Boiler coitslruetlon ns applied 
to loconmttves is dealt with in detail, nil the leading 
types of valvee mid valve-geat are fully dfiserJlied 
npd an entire chapter is devoted to the study of the 
indleator mid ItR iippllcatloa to the locomotive, A 
fine plnte of a Bneldc Type Balanced Cempoudd Do- 
iMjmotive and another of a Vertical Longttudliml 
S(H'tion of locomotive Boiler are Included In ii pocket 
at the back of tho book, 



A COURSE 1ST TlirriNG By W, D. Browning, 
M, B, Price, paper. 30 centfs; eloth, cents. The 
Browning Press, Cleveland, Ohio, 

The outlines of Bve plates with snggcstimig for 
the flnlshlng in color, for a roiirge in tinting nre 
presented In tlila work. The book rontnlns chnptcr.s 
on matetlnle to be nsnd, shrinking the paper, out- 
line of borders and title, oiitllnew of objeets on plales 

I. II. Ill m\ (lUtUtiefl of plJitpfl IV ami V. 

— — ■ 

WOOD CRAFT Is a new and eictremely liitereat- 
Ing monthly pubUciittloti, devoted fo all klndft of 
wood working, Gardner Bub, Co„ Cleveland. 




KEUFFEL & ESSER COMPANY 

OF NEW YORK 

1 1 1 Emit Hadison street Chicago 

DRAWING J1ATER1AL5 
SURVEYING INSTRUMENTS 

Write lor particular* about our new nechautca 
Steel Tape Rule. 



DO YOU KNOW? 

DEIRBORI CRBIHET 



will Save Your Stenographer'* Ttmea Improve Quality 
of Work and Save YOU Money 




4Z le. Long 
24 In. Deep 

PftJt 
I ttl 1 t 1 t(t 



ITiUh tom C«])T-lM|il*n at* ptH*d In dlt*St 11 m bf lll 4 nfl,«utJ 3 » 
i* ill ItJl^ ilnl|bL BbTafalij 4S pnr naet of TjBib, W 0 ET 7 ukI IriT>il. -i 
pla 4 * Tof *r«;TtlilB«. *T«rf UhlBi! In 1 W ( 4 * 44 - SulM QiMdn Omlf,. flLlMBrtwl 
Ui«iiH]aioin|ila* rff*vriliir CkbbH*r|F *oM injmlw* W* 

■blpTAppnMU* p*nl4*oH friFlHl Mft «f tbxbf 

UlU,.l* ba HtiLF»d at DUE EXE'EJTtSE If bob *tIiibatiTE)‘r Whkt laoi* 

oU w**(ISlt I 

■ DEARBORN DESK CO** 

AThKXANOKK Aa Sampisl, IiEanageh 




13:00 

Delivered 



5W Flshtr Bnildint, CmCAQO, U. &. A. 

CATALOa 
FREE 



13:^ 

Delivered 




NGINEERING 



taught 

BVMAUU 



THftVSANftS 
OF DOLLARS 
IN THEPOCRETS^ 
OFOuRsnmEfyrs 

pOfiEtEOTLR- Wd 



Ycta ^ 111 11 D QJ 1 - 
totiislKHl to mill 
Out fret illnutrittpd, 
haotk Tttelln^^LI br*w 
DTiritrit L't i cal nmiiliKMir- 
i^nitblu thnuNHnds to 
riflra utHX] italurl «9 nnd 
fwl|>*’if th^ tn. do it, Wd cuti do the ftHiTLH 
lOr jftni. Coui^'a In Electrlcul Kn Binder- 
(na, ntyBrn nnd Mtbchciftirrtr EtiiiEltifDrE □ r. 

LSubtlnti. HiiilwnfR. 'I'oJrRra^liy. 
MorhfiiiSctHl T>pftwifiu. Dynaino Twn* 
,dcrA, MotDrDit'n, Bhdrls CV^ursC. 

>"*« UtlUacief lenLUb^ Biiu'vUl'tW 
■ " K"ReJi* |*ovI 4 bi 1 , Dam rf ohncf;*, mllh (nil- 
BnCanM UbnrJ uil i laC of ^p* 

l-Cbn I m pqf frbr EUuitnilbd boukL 

iLEcnicei. EKGiNFie insriruit 

Dorr. s. 240 A w. ua im rtrh 



BE A 

WATCHMAKER, 



EARN WHILE YOU LEARN, 5lSJu*1o“^^«SS& 

makeT,^' Foatat wj 11 do, Stone's School of Watch na ak lu|r, 
Fi*feH a«B« Jb^Lu NKtHubd. Globe Bidj.. aiianatota. 









Engineering 

Oomnlete iH>d nhort cenreqA Thofronghiy etnilpj^ enalnwr^ 
logsbo;^ Shop 'work fimm the bealnning* filwrt 
conmeB in Bteam and EJiectrIcDl EDsIneerhig. EipenBce low, 

ADMUUniltlAR th* twL *±l TWT, l^todati mAf rt[*r*PjrUDM- l.wiWpBdniB 

■tem *Bd dHtiMl iWid hr MChlWM- NvUlaa nortm In w^faA IbtHWi*!, 

mOHLAND FAKK COLLEIGS, l>ea Moines, la, 








SIMPLE BUT SAFE 

THE LANCASTER. 

Hifta ind low water and klak preiBnre alEnn fot nteatn boUerSf WblBtles wbeo water ll 
too iiisb+ too Low or for hirb t-ruebre. Tb.n floate made of Cntn cotta^ will bot coUapsa 
or flll with water. Will work at buy boiler preifinm. 84*ut on ^pri^vni, Yoa can tr^ it 
betoroyou parchaae. MectaaaicAl AfiBQtq wanted uTerjwberoe - For full partlotiJare and 

doHTiptlTe ctrcalnzeir bddruBs 

OaORGB LANCASTER* * 54 f Lexington Ave. • NEW YORK CITY 



BE A MAN learn a trade that pays $ 5.00 a day 

Qur method of practical LnetmctLen at home or In oar Bchoolap] Been yon in a position 
wane* with theoppoTtanit^ to own n bneinew of your own tuid be indepflndont. Gradpetes of our st^hoelB admitted 
to CnTon and Master Plumbore’ Aaeociation. PoMitions aecuted. Write at onoD to lK<pE. I for illuHtrac^ cat^ogue. THB OJfiY 
SCHODLS OF PHACTIOAL FLUKBIH 0 AND SAETlTAfLY ENGINEERING IN THE WORLD* 

Coyne Bros. Co. Schools of Practical Plumbing and Sanltai-y Englneer-ing 

ftt'MI Ml Teeth Jbeeee, lew Tadl Cil^. WhL lUre Itmi^ Ciede«lF, fl. 4171-71 Eeilee twwm*. It. M*. 

We lend you tooLi and. mater iali for actual praetlve at home* 











^stationary Engineers^ 

Tounff infill d?slrjii|^ to 15t IKt^maelvcs for pay- 
ins pQsfiSona aa maliOTiEit>^ EoElm^era should 
fill tjuL and s<jnd thlrt adverll leinf-nt (-0 us to- 
day and receive our 200-paife handbook EFREEV 
defierlblns our Stnti*nary Eni^laeerini? course 
and over GO others?, incladln^ EleeiricaL Sle- 
chanieai and Civil EnglneerlniT, Keating. 
tllaiion and PlumbinicrH ArchKwiure, structural 
DraftlTijf. Mecbantcal Drau'lijs,. Telepbony.^ Tel- 
egraphy, TeJ^tlleBE. etc. 

American School of Correspondence 



CHICAGO, ILL, 



Nuttle ......... 

AddrPKii 

Clt^s und Sliite. 



f 4 |j, HA 




VOU CAN MAKE 



A MONTH 



TKc REAL 
ESTATE 

BUSINESS 
THIS FREE BOOK TELLS HOW 

1 hBTB helped bnndredi ol laaspeTdenCAd m^a withfmt 
rapUal t« b«com« lud«peudl»iit Jor life. It tflla bow ve 

■.ppoinC fOD euT 

SPEOAL REPRESENTATIVE. 

eitkhhsb 701 a In m pleiiBut, honornbl* huBlneaB ul yonr 
own, co-dpcrtLe wUb Bml aOlilti yatt to mska p Inrga.. 
BteBdf Inooiue. 

J| yoaare btmeot. BHihitEom tind ^Ithnt H> work. 
for mj freo book end Igll pBrlioulBre at cmL-«* 

l£l>Wll>r K. M. 4 .Kl>Ji;N, 

iKBitlcFasl Oo-OperatlT« keaUy Co. 

4rII« Q37t Denrhorn Stroet CHICAOO 



invest Your Savings 

If only a few dollars each month. Tou will be 
aurprfsierl how quickly a Investment will be- 

come a large one. LarBc fortunes have been made 
from beginnings. Here what w« believe 

will prove the greatcfit opportunity of your life, 
but you must act at once to get the full benellt 
of Increase In price. Buy Kansas Co-Operative 
Reflnihg Co. stock, and buy ft now while ft is 
seillng. 

7 C«nt 0 P»r $liaa'e 

PAR VAIjI'E $ 1 .cio. Full paid and non -assessable. 
It will Bell at iS tents or higher witbfn a very 
phort time, with good proopecti, of its celling at 
fid cents or (100 and paying HI* Illvklcnii*i almost 
before you know it. This 1 « a great Independent 
oil refining enterprlae, strictly co-operative and has 
great prnspcctH. Wc predict the conipany cun pay 
£0 to ^10 per cent dividends w^hen the plant Is In 
full operalion. Ev'crybody know'g there is an im- 
mense profit In reflnlnff oil. i^Ome In with us and 
help to make the Kansas Co-iiperatlvo Refining 
Co. the greatest Independent oil rcflner>' In the 
world- Thfl ofHcers have agreed to take their 
chances with you- They recelvo no salaries and 
Ovary body wdll be nn an equal basis. Only a Lim- 
ited amount of .‘ 4 tm'k for Rale at Pre«riit. Price. 
Kuy now. and buy all you can, if you want to 
make good bl^r money. InHtwIJment payments if 
desired. Write for “(.^o-opprattve Refining'" Priis- 
peotns. r>ON*T WAIT, Booklet, "How to Judge 
investments,'' free. Addresp, 

Union Security Co. - Oaff Bldg. Chicago, III, 



THE 

BALANCE 







4 MONTHS FOR lOc* 

The UalaPOR Is nh aJCKientat of Psychic Pbe- 
nQPie‘ns. Menigiio PbfloBcpliT aad Advauced 
Thought. 4tl.pp. and cover. 50 cents a year, 

Ited aad published by J. H, Cashmere. It will 
bring you kbon ledge— knowledge that la pow- 
er. Ael 7 thinker will find It ID Loresting. £^Dd 
Ida. for 4 months' trial Rnbaerlptlou. 
Do ll DOW. AddtE&s 

The Walane®, I>Dpt. 37 , Denver, Colo, 



PIPE IlENDING — ThI w Jh one of 

tliose uhseful machines w^hinh lU’e heliiK brnwiflit out to 
save time mifl mateTial ami take the place of 
liaud luethofli^. The 
illustration ts self- 
explanatory ns to 
the opera 1 1 on of the 
m aniline, wUleh Is 
liy mean.s of a liiiivd 
wheel- The machirie 
is ftearert 25 to 1. 

a powerful 
levornffo. It wTIt 
lieiid Itsht anples, 
flats and T-bnrs ns 
well ns all kintls of 
pipe. The metnU ore 
hpiit coltl. A hoy can 
heud a 2-lm pipe 
with tbl(? mitflt. 




— 

ATiTOMflBlLR H.^SSOPK— The peeullar shape 
of this hasMcx'k makes It iiist rlsht to serve ak n 




enhiuet maker ean make 
— ^ 



eeiiifortnble foot rest Jiinl 
brute the liod.v to resist 
the motion and jolt of a 
motor rail'. It Is equally 
sei'vtceahio for use with ii 
MorNs ehair, it Is cov- 
ered with earpet nml can 
be had at storeA or auy 
one lo order. 

— 



Life iiibscriptiofiA to Popular Mechanics are now' 
being offered at $] 0; or the magazine will be sent five 
years for £3* 



Popular Mechanics, Journal Building, Chicago 

I would like to act as your agent in the shop or works of 

^ame ^ — — — - employing— men. 

If you have no agent in this plant send me full particulars with 
statement of commissions paid. 

Name. - 



Streets . 

City State 



THE 1906 

POPULAR MECHANICS 

SHOP NOTES 



This is Vol. II in our Shop 
Notes Scries 

228 Pages— 667 Articles — Over 
500 Illustrations 

A Gold Mine of Information — Telli Eaiy 
Ways to do Hard Things 

Compiled from the Shop Notes Department 
of Popular Mechanics During 1 905 

“Indexed So You Can Find It” 

VoL II Contains Entirely New Matter 



Price 50 cents. Postpaid 




Shop Notes for 1905 



Vol. I. 



200 Pages-385 Illust’s. 

Contains Nothing Found 
In the 1906 Edition 

Price 50 cents. Postpaid 



These two books are invaluable Co 
any one mterested in mechinics. 
Will save you time and money 
every day. 



For Sale by All Newsdealers 

or address the publiiherS) 



Popular Mechanics 

JOURNAL BUILDING 




CHICAGO 




or PRACTlCAl^ BOOKS 

ELECTRICITY. The study ot^ and Its laws 
for With £5 original Illustrations 

and 6 tableff. Sat. 

|>RT B.4TTKUIES. A i>rHc;tlcal handbook on 
the deulirntn^^ filling' and finishing nf dry batieiies, 
Fully 1 11 tis traterd wUh dU original draw inifs. 2bc. 

ELECTHiC HET.I.S AND A1 ,.-VR>Ie4, How to 
Install thr'in^ Including hattdriDU, wlr^ and 
wirlnjf^ ctreultfl, j>uphe3, bells, burglar Rlarma. 
With S'G original diagrams. 25o. 

MOUKRN RIirVlAItV BATTERIES. Their 
Constmctlon, Use and Malntenanee. 94 pages. 
&il illustrations. The best and latest American 
Hook on HjIh subject. 25Cr 

ACC 17^1 i:i. AT! DNS. How made and 
used. HeBldeB Useful and Memoranda 

and a glospary of technical terms. SO pages, 40 
illQstrallon't, papwr. £j'ic. 

ELECTRIC GAS LIGHTING, How to Install 
Electric gas igniting apparatus. 191 pages, CT 
n lustrations, paper. £!!^c. 

HMALL ELECTRICAL ME.\«*mlNG IN- 
STKITMKVTS describing the making and using 
of the different Enstrumpnts. fully llluatratcd, 

SMALL 11 YN AMOS AND MOTORS. How to 
make and use them. A prartlcal handbook. 70 
fuHv illustrated with detail drawings. E3c. 

EXPERIMENTING WITH INDUCTION 
COIT.S. Giving a AMTlety df Interesting ex- 
perlmenta. fully lllufllrntedn 

CARP ENTRY. The Beginner's Gulda to Car- 
pentry. An eifeellent book., fully Illoatrated 
from photographs, showing the actual poaltlon!i 
iind manner of holding tools and using them 
and giving tn a graphic Wfty many little points 
hard to describe. 1S8 pages. SOc. 

t.ETTERING FOR DRAIYTNGS, A System 
nf Easv Lettering. Ghdnp a variety of very 
attract I vf* nlpbabota suitable for engineering 
and architectural drawings. Sth tbOURand. HOc. 

Span & Chamberlain new 



ARITHMETIC 




Do not 



SELF- 

TAUGHT tz:;: 



througfh neiflect you 
have fotgfotten what 
you once learned about 
Arithmetic* PROF* 
SPANGENBERG'S NEW ME- 
THOD requirei ao teacher. 228 
paj^es: sent prepaid on receipt of 
60 c. in stamps. Best Book cvei pub- 
lished* 

Geo. A. Zeller Book Co. 

39 South 4th Street, St Louis, Mo. 

EfltftbUlbf)dl870, AfentA Wanted Everywhere. 



riesne mentton Popular Mechanics when writing advertloere. 







Volume Is complete In Jtjtelt snd mmy b« 

Dbtsiaed sep<r*tely< 

I.IS T 

I* t^o^ert* ** Drawing snd Design - f 3 - 0 Q 

2* Rogers’ ''Progressive Machinist,” • 2^00 

3. Rogers^ "Advanced Machinist-” * 2-00 



READ CAREFULLY 

The books composlni^ ithe library arc in- 
tended to be: educatlanal and proffree&ine from iJjc 
simple to ihe more complex suUJecta; plain books 
for iboac already cpffagfCd^oraooEi lo be, In the prac- 
tical application of the theory o i; mecbanlcsT each 
volume Is complete in Itself, ’while prog'rpflslTe In 
the series. The book a are each supplied with a 
ready reference index/whlch enables the quick use 
of tbelr contents^ 

The volumea are strongly and handsomely bound 
in black cloth, with titles and edges In gold; they 
contain K2(H pages, 1,^44 Illustrations, many of which 
full pages, with 3,000 ready references : they are 
pniUed On. fine surface paper with large, clear type. 
JSach book stands Inches In height, and the three, 
packed for B hi pm ent weigh over ?Hlba. No works 
of equal vaUlO have ever been offered to the machin- 
ists' and allied trades, and no one from the superin- 
tendent and owner to the apprentice, can affor(3,con- 
aldcrlng the price and terms, to he without ihcm. 



1 



DOLLA R 
MONTHI^Y 



Sends to us one dollar and 



The three volumes 
will be forwarded 
postpaid to any read- 
er of p o I* r L A n 
Wbchauicr who 
a written promise {see 
the purchaBe 



coupon below) to pay the balance of the p 
price In six monthly install ments of one dollar each, 
making fT-DO In oil. 



'SHIPPING DIRECTIONS)' 



Dite. 



I ifrtiDlort thOO dollar} to stDly u fir*t {ArnDi^l ea 

One ut of 

ROGERS' MACHINIST’S LIBRART 

wkleh •hfpbt «iL4!ss bo the followlnt oddrew, alil ehurxC'" 
prspAld. 1 hereby nsms to remit by mail at ths rat* ot 
on« dollRr «*ob montli, ita« remalbinx tit {fii] doUm, 



BlgDMtn TV... ....... 

Oiyibpatlab..,--., 

Wb«r* employed . 

Beef dsn'M. . 



Oily i'.i-F,'.,,-" ■■ ■ I 

PopaloT Moghuirw, 



Theo. Aadel Co. 

Pttbll»]k»a 

69 Fifth Avenne • K«w Tork 



EVERY INVENTOR 

Who Wants to know 

1, Vhat are the most profitable 
inTentions, 

Z. Edv to perfect inveDtionSt 

3. The first step to take in 
getting a patent, 

4. Edw to protect himself from 
parties who might steal his 
inTention before he can get a 
patent, 

5. How to find out what patents 
hare been granted on inren- 
tions like his, or intended 
for the same purpose^ 

6. How much it costs to get i 
patent, 

7. Eow long it takes to get t 
patent, 

6. What protection a patent is^ 

9* How he can sell his patent 
after he obtains' it, 

10, Eow to handle his patent to 
get the most mono? out of it, 

11, Where and at what eipense he 
can have working drawings made 
of his invention, 

12, Where and at what expense he 
can have models or eiperi- 
mentai machines rnade^ 

should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 



Journal Bldg. • •• Chicago, 111. 





uKv^TUH au 

•ICCtriCA] 
qnesttDD yAO 

wpHld like 

«a«wered? 

Onr 

tlpn and An* 
flwer" Dt< 
partoieil 
will be |lad 
t« ffve you 



eu Bl E R*S 

POPULAR ELECTRICIAN 




THE ONLY AMATEUR ELECTRICAL PAPER IN U* 
SCIENTIFIC BUT NOT TECHNICAL 
EUITEO BY EXPERT ELECTRICIANS 
OKPT. 3, LVNN, MASS* 3 YEARS, $1 



KiCttfIfle 
eiyliutioa. 
bitMdearlr 
■iatcfl. tbii 
7Qn will mm* 
daratan# It 
at ■ ilAncp. 
And tnerc 
arc many 
etber fim 
tbiaea* 



LAWiV MOWKH filllSIlKK,— The most ilUllcult 
of nil kntvps to Khutpro nri> dnnbtlofls tlie 

tiilvi'R of tho la^vn mower. Aoy ohr who has ever 

tried to Bluirpen ono 
W'llti u file kaows 
TiVlint nil uusatls- 
fuetory Job It is, 
sintl the nverano je- 
p a 1 r ^ b o p 111 ji It 
wo old rather see 
almost anythin^ 
olso come Into the 
sliofi than n lawn 
mowen At last a 
aatlsfactorlly work' 
In^ (jrlnder has ap- 
ponred on tbe toar- 
ket. The harid- 

|iower fT r J n d e r 
svelglis lbB,j and 
tbe power grinder 05 Ihs. They ttike knives of 
the largest hand luOTvers nimle' It Is not lioccssapy 
to rcttiove the blades frotu the mower. Grinding Is 
done with a 6-Iil emery wheel of IV^-in. face, 
believe thin Is the only maeliine of tbfl kind on tbe 
niavket and will be a weUouje ni](l profitable tiddl- 

tloa to repair shops, altbougb Its operation Is i^o 

simple any [n^rsen of ordinary Intelligence can ope- 
rate it 



HIGH TBMPKItATLRE ACETYLENE FUR- 
NACE- -Tbrpe furnaces are made in Hmali jilze« for 

chemists, awflajors, 
Jewelers and den- 
tists, etc* Tem- 
pemtures nearly 
equal te that pf 
the ftniall eJf?ctr1c 
f ainacp^, costing 
twenty times na 
much, are secured 
w'fth the acetylene 
furnace. Will 
bmnzp. weld, melt 
and Tulcanlze* Produces heat far In eiecg.? of that 
poMHiljlc wlili romineii-itil gases. Coat of operation 
Binalb A great variety of homers fop lilovv pipe work 
nre obtainable^ 
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PAGE ELECTRIC BOOK , 

« rJ-Uf fcT iE. We will ttlMJ MOadyQU ourl 

P^pCxHal plun Ly whlrli Taucan EHWUifl Aiiy I 
_ article^ Ja OUT biff catalojrue M B.bBo> 
ntolj FREE. Jullu ladiwr A bDDi Uo., J4 W^Wp.ter at*, ■awub», WU, 



FREE 







Over S 6 Compan}et 
operating 
Thunpan Paienta 
in America, 
and as many more [n 
Canada, England^ 
and Europe, 

PRE CATAL-O-COff 



Qeneral Compressed Air Mouse Cleaning Co 

ST. I^pOUIS, V. S. A. 

Muiiutfvetttr«n ol the Oelebrbted Thurman 



SPEC 1 A.L, OFFCR* 
FOIL 30 OAYS,..„ 

For the purptnae of introducing to you our 

Brilliant Gas Lamps 

One ye&M antHcrietJon to Popular Micchaalcfl 
^ «unpl# of DOT No. 106 
j - Lanip* at whoJOHulo price. All 

roatly for lightliiiR:. OparAntoed in do tifi w« j<=^ 
cMlm or monay refobded. They ran b* 
by aa^onp for any purpofle. 

Over llij.Offl ia daily qeo during iho Iftat 

S yeanj WrltrforPOP. cataloiHit telJa alJ 

aljont them and our lyEitrizibi, and glvo the 
dlktu of this paper. 

brilliant qab lamr cq. 

43 Biatc Btrwet Chleugo* III, 




BBRN AIR-irS PHEAP CSSW 

^n^iiimea SBC llarrrta of Air ta omrn nllen of 
Jkorouta^ Pfnar fuel, bunu like gaa, hoStMt 
nre|. won tOirplpde, B4TOA work and fuel bill*. Vn 
coal, wood, dm, aahea— no wii^, oaralmi 

“P®f“t«l‘ii*a<lBaind,dnn,blo^rMj 
h«at«r for fauMca, oAloe, ae«rei m 
, pEm CT flaeoi portable, 
did cooker* hah*p. 1 SOoq lilirjd.. 
eon yrjckle«s VslrelciM 

oaH flaa nontb,^ 
ABENT» Wanted— A4i> WeeblT. 
MVNE Y Mi KK H aSSt 

Bn* BPJWhare, *a 




W 



A MTED HHtrlcfc ManH(p«r* to post algna, adver- 
\ ^ „ tlse and dltjirlbute sampler. Salary* tIS 

weekly. |R per day for c.^penses. Stale age and pres- 
ent cm ploy in cut. ■ 

Ideal' Co.-. Peak D*. 37 RandoIptigLT Chip ago. 



Your Own Electric Light Plant. 



Vt e nave cnmpjetfl Outti to: lor reoidenocs qf aav ei^o* aiuiimer homes* 
launehes. ruhts. ?to. hTery detail iaeluded; rerj beet material- aL. 

Blmul. po .tKrtasilUl iMuind. I,»(ht .11 tl,. rtor*» bSVei? iidSSi.*^ 



£”.*^”*^'0' "tor“nSJ?"n“S 

iffii WOtll-l]. J]k6 to fP&rr rBAftfiF Po*Dl3laT 54 ectinii I 

RS14>ctrlq JjlKht D ei>Artiii«tit 

RICHARDSON ENGZNBERING CO. 



HMVtfordp Conihi 





VEST POCKET FLASHLIGHT 




The Only S^fe Light to Use on a Gasoline LatiDch 

as there is no <l«n|^erof eTploBlon from Gas- 
olioe. Ev^ry Launch owner fthouLd have one* 

They are equally valuable in the Household!^ 
on the Farnii Stable or Factory* Reliable, 
well madci beat of workmanshlpi inexpena** 
ive to bnyf economical to maintain, ready 
' when you are, small enough to conceal in 
palm of hand 

PWoe CompleiBf $1mOO 

Bs^iery Ronewal, 30 om 

Post Paid Anywhere in the S, 

Do not eonfoiind this with any other cheap 
apparatus on the marUet. 



J, H, LAKE 

Machinery Department Bourse Building, Phtladelptaii 



Oiir Prli'ca for 

Experimental Wireless Telegraph Goods 

An> lower thnn nill b«f]aot{^ aQyirhf!< rO Onr lllits. HulJutuifl 

defttribe pverj thine. Write for ih6m+ 

NEW, ENG, COIL WDQ. CO*, Atlantic, Mass* 



IF YOU WANT ANYTHING 

And don't know where to gel It, 



slonrr Of Patents reijorts for the flseal year' ending 
Juno ah, ns follow’s: fhore were recolved dui'^ 

Itij^ tbiit year !!ii2,a2H'T applications for lettcfn patent, 
T-tO nppllciitious for designs, 174 npplIcutinnR fot re- 
Issiip.n, I.S4^l cfiveatfi, nppllcatloas for Urndo- 

ni!irk% L2 hW npplinJitlonH for hibelH. atul 44H nppll’ 
cations for prints. There were 30,260 patents 
(rraiiti'd, lueludEniJ: reitisuea and dniiljTns; nnd l,42ti 
tj'ade-irjnrka, 1,02S labels, and 345 prints were reglsi- 
terpd, Tl^i- number qf patents thnt expired wbh 10,- 
ridi. The number of allowed app Heat ions wbieh 
were, by opera tkm of law, forfeited for non-paymcTit 
of the dual fees was r>,ir34, 

Tlie t'idjil receipts of tlie offit^e were SI ^ 737, 334 ,44, 
tlio total pxjjeTiditures wore ^.1,472,4U7.51. and the 
surplus Of revelpls i;>ver expetidlturea, heinj^ thfi 
: mount turned into the treasury, was |l!04.8Cfi,a3, 



TRADE MARKS.— The Coinnitssloner of Patents 
stales that the tieiv Ifade-niark law of February 
l!Xi3, which took effect .^prlt 1, has r,aiised an enor- 
inons iuerense In the trade-mark work of the Patent 
Oliic'e, The first three tuonths that the law was In 
OLiemtloti 9,710 iipplleatlous for rt^jilafralioii of trude- 
marki^ were ttled, ni'd It Is apparent lhat the oUlee 
ivill iired to luerease iFtrjjely the torce ensaffod on 
this work. Already the division of trade-tan rks has 
required the assistance of exn miners and clerks de- 
Jjdled from other divisions from whleh they t'Ould 
ill be spared. 



AIK MOISTEXER FOR FUR \ ACE— The mrtti 

who has to put winter In 
his fiirnnee nii;ht and 
mordlng will hall with 
Joy this nftw’ device, 
wltlrh requires, no atten- 
tloxi wluitevcr, and Ih 
always In ivorklnq: cnndl- 
tlon. The molstener is 
Installed In the ftirnaee, 
and as lon^ ns there Is 
liny heat will dtseharge 
vapor dirert into the hot 
ait r-hnmher. A float an- 
fomntiealiy opens and 
(doses the water pipe whidi supplies the moist- 
eiLcr. 




Write lo 



POPULAR MBCHANICS 

IGCIITC U/lllTCn BeUt 1 bDtt:l# 3 &rRap«ri:ilhroF 39 c^ 
AOCn lO flAn I lU b««t ^ peruenti proAE. 

Write toOby for tems* V* ILUrHas, ha Lslft au, CUe^g* 




ij H.P. Bike Motor, $7.50' 

castinqs with DBAwmas 

Wc aleo have aShi P. set oil 
qaatinys. Send titamp for cata- 
loenLie and full paitlcnlara. 

EUttEKA MFC* A SUPPLY CO.* 

ST, PAUL, * - - MINN* 



NOT RE>I ARKARLE The Sunset, lowa, Pro- 
^iresH records that n horse In tliiil city did a very 
roriiurkabTe thlmt, when It "pulled a pitig out of the 
biiiiffhole of a barret for the purpose nf slaking its 
thirst." Commenting on this assertion, the cyideal 
srrlhe nf the Buck Hllh Ark., Conservative re- 
msirkst '^We do uot see anything extraordinary in 
the oeeurrenee, Now, if the horse Imd pulled the 
barrel out of the bunglmlo and slaked Its thirst with 
the pLig^. ar if the barrel linri pulled the buiijghole 
nut nf the plug and slaked Us thirst with the horse, 
or ff the plug had pulled the hrkrse out of the barrel 
and slaked Its thirst whli the buiielioint or if the 
liunylicio had pnib-d the thirst out of the Imrs^w 
slaked the plug wUh the barrel, or if the barrel bad 
pulled the horse out of the hunghede and. plugged 
Us thirst with n slake. U might be wt>rth while t<» 
make some fust? over It.’' 





Yaii will be delljihtod. Price, 



SOLrDSRlNG SET SPEC 1 AL.P S 5 C«»*- 

iatTriduFv nur cBtalOfinei of ncveltien, etc., wn c7er you 
SpLennlld hhnjaln- OatHtcoimJatttotl iclderinfc ln>a 1'2 inchOfl Idd^. 
1 till'll; vulveriiiHl renin, Itin for tinning midt hnr ■>£ 

Bolder. Just fcs nhuwn in plctun.'. Put pp In a neiit box with ^^n 
dirfrrtion* for ii«e- (^tianntendtobethorott^Tdy pt-ACLkal. Thoix: _ 
nlwB^ii somotfa.] atf mend HTOuiid th<^ kitchen und fumlL 

oufffat lo have onHof theRBouthis. At this harffA] n price onr Htork 
ma!i' aooa be exhsDBte^k Bend In your order tndat- T>n it no*. 
j.H^Btpeld. onijr S^c,^setB for 40«* W* KL MiLLER & CD, 719 £. St , St* Paub Mina* 





The opportunity to Build or Make 
Improvements in Your Automobile 

^Arrilc us for PrkcB dad UenerAl I in formut inn 

J. H, NEUSTADT Co., 



(I 






Hid Season 




T/camf'd Ijy ariyanv at home. Small co&t. Send 2-ceiil 
fitajnp furparLIculariii and proofs 

O* A, SMITIT,“33ox S. 2tM0 KnOxTlllc* Ave, — 111, 



BAI,l,00\ TItU* Tti MJllTli 1*1) Wnltor 

Wellman, In'WSpJipei' eoriTspmulenl, wlitj L:is lind 
suLue a retie ex|un-lenC(\ aghiuuitire^ plniis? for a datili 
to the iiortla peile in an uir^lii[). under the oiisfilees 
of thn Cllkaeo ReeonJU ii raid, Dnmont Is 

expected Co i;o fn die cn|»ieity of airship niirraitor- 
A ^peolai motor airship Is to be Lnillt :iiid t:ikep 
n^i fur Dorlh pofasible, atid then hiClated and 

liiitiieheil for a trji> which may itccupy several weeks. 
The sittemiit Is to he made Iti the xmniiier wlirn day- 
tijDfht is ecaiCinpoiiH in Iht' .:V reties. SelentlHc men 
and Arctic explorers are dfvhh'd in their opinions 
as to the pos?illi!lhy itf pinTt»ss. Gen. Greeley, U. 
S, A., makes the eminently iiriietirnl suKttesthni that 





ANYBODY 




CAN USE IT 




Blowouts, :;<n)d&olU, 




elaas cuts or other dam. 




a^e spota on outer oaa- 




tnefst ^urn Dlf stems, eiiiLt 




or punctured to inner 


t u h e i rulcanised as 




jTood as new with our 




Vulcanize rs. 




TVe want to send you 




circulars, and what 




others say. 




“ Stitch - la-TIme " 




Vukanl»r Co,. 


.//jji f 


Topeka^ kaii,i 




U, S, A. 



iiTiMt the conteiiLpInterl jLlrshlp has mmlc s^ime sue- 
eessfnl trip, smdi us iWw York lo Leu ven worth. It 
wtniild tuc wise In kcffi this side die Aredr circle 
vi’lrli haHoon cnilsln!?. 






“Quick Action” 

IGNITING DYNAMOS ard 



MAGNETOS 

The moet EcliAhlc Spnrkers on the 
Marke l. 

Take the Place of Batteries. 



Jump Spark Coils 



FOR AI,!. Pt'RPOSFS 



S-lnsie, Double, Triple and Quad, 
1-nple for Budinnarir Knaiines mud 
Automobile's. GuMranteed In emry 
particular. Fiue Vibrator, 

BfND Fi>¥t rATAtjDCCk D. 

mi KNOfllOCK HEIPt^AN MfG, COMPANY 

sorrii ]ND. 






CHAIN TOOe 



THl^ WORX,D*S R.E,COECD 

of in Suilti., &1 2^6 aev. vsb made on a 

CXJRTISS DOUBLER CYLINDER MOTORCYCLE; 

OKAlfiMO BEA€!LrL.\., 1004 

The hiKtor}' making fLiahtn of Cmpt, DbldT^in and maDy other luiroDaubB wore made 
jMwwible nnlj bv the ime of ihis moioT, These feats demoiiHt^Mta tha power and 
reliability Ol our fnobir and motorcycle. Send for eatmlofr, wbLch atao ilit«a cammer- 
oiul nide car. which should be of luteraBt to every nierchant- 

G. U. €irKTISS MFG, CO, * - IIAMMOTVIISPOKT, 

“The niotorci’cle inrnishea the cheapCBt kaown transnoruitioti."— BiAY'orld. 



r«t 

HU9KY 

ftCMT PACPAID rOft 4SC 
a 

.ThC motor car supply CO. 

t*2T Micwomw *¥giww CHICAOOt *LL, 



ROBERT 

Battery Volt -Ammeter 

Aofiuratft G Bara n teed ]Jurnl>1« 

FoT«i.ardctl preimid, Inclutnb^ eane, 
upon receipt of pr|oe 
:S VOLTS l «KND FOR 

AMPKRKS I CATALGGUK; 

TEIE KOBKRT INSTKUilEfir CO. 
fiO SheLby St. » Detrott, Mlch^ 



AUTOMOBILES $ 1 00 AND UP 




We will mall iRif lanre Illuiit rated Bangaln Sb^ei of new and HHjrbtlT used AntcoDObUfS oa 
re^Blpt of rour and addms. Tbla sbaet «bi>w« u^urato TlonaofmDro 

tbaD 50 Automabllea offered aa low as $100, Write plainly te 

H. GRAHAM CYCLE CO., Inc. 

BstubLI shed 14 years. 601-<M)3*605 HadUoH Str««tp CHICAGO, ILL 




/hlB Shows 0»r 

“Vim” 

Butt Spark 
Magneto 

We make otbet Types ler 

Butt and 
dump Spark 
Ignition 

Also 

COILS 

of all kinds, write 
for priors and lull 
iDfomiatloa 



THE TRIT T ELECTR IC CO., 




'S'OCKET 

Battery Ammeter 

a to 30 Amperes 

Trtdlca*eft in any poslilon and In 
either direction of current. 

In icisXinif ijingle Cells, the cord la 
not necqs«ary. 

Price $a. 50 

ELDREOGE ELEC, MAJIUFaCTURINO C0„ 

Springfield^, MiKii. 



IV^ 

EkctrJc 

We 

Have 



Fan aTotorfl. all klndSp all prices. OH to fSO-OO 
Tor Electric Uallnaye. tl.oil to 00.00 

Eleotrlcsl Books.,,,,. .lOEO B.tM 

Nacktlftand Cap ClKhts* .75 tn BJDO 

BatUtry Table l^mpa 3.H0 to lo.oo 

Carriage and BicycJ a LiffbtB. y.Odto eoo 

Lantern!? and Pocket Lights .75 Pt 3,00 

Battery iHotort and Fans. 1.00 to 12.00 

hJe^trlo Boor Bolls Complete. .... .75 to 1.50 

T'^tephoaes Cninpieta..,„.,. 2A0and &.9D 

Tel ^jirrapb Out complete .. — 1,75 10 S.do 

'^18 00 ^i^rlkal BiitterlFS... .... 3.RS 

il2 [NJ Eleelrlc Belt with SuspeusDry . , , , . . 2.50 

i>ynsLdiis and Motors,...,,,..,.,,, I.QO to 1,000(10 
BosandClASoiiae Karines 3,0U to li400.00 

We Vadersell AIL Want Agents. 

CaUlojTue Free 

omu SL.ECTR.XC WORKS. 

Ohio. 









Hotsinger Auto>Sparker 

Btsrte and rans 

GAl ENBINEI WITHOUT lATTEHIH 

No otbnr machine can do It ■oecosHfully for 



lack of OriiriDa) pabeata OTTned by ns. No 
twiat motion In otit dr Ire, no belt or 
V nwiteb becfiBeary. No l>aittcrJwttliAteT«r. 
^for mako snd break or jnmp'Soark. 
^ Wuter and dust-proof, Fully euarantocd, 

^MOTSINOER DEVICE MFO, C^. 
MB UaloStr^ Peadlaton, Ind.i. U. GL A- 



3QO.OOO PlA>"OS IN 190S.— The reports from 
Ainerlcan manufHctnrprsi slntvv that the outptit dur- 
ing tbfi past ynnr wfia 20t>,tXKi pinnoa. Thirty yeara 
ligo, iSifii Only 12,000 ptAnos were made In this 
ctitiatry. 



NUT A MArillNiST. — A rnaclilnHt's helpcFt a 
niitlv’o of the Green l!>laTiih Tirtta prcmioted to the po* 
sit ion of foreman of laborers, nint, full of Import- 
ance, he kn>kcd around to dlficover nn opportunity 
of sbowinp Ida aiitljorlt.v. The shop sweeper bap-» 
peiicd to eoine nloiic. “F^wat are ye» doin’?" In^ 
(litlred the newly appointed superior officer. "I'm 
wheeling a barrosv. " replied the sweeper. "Put it 
down," snid ttie boss laborer, "ainil go nntl get a 
shovel, F'wnt does the tStes o' you know about ma- 
chlnery?" — tty, & Tjocomotlve Ulng] nor ring. 



•‘We Annlxke EveiTthing” 

At RusoaBble Rates. We Devise New and Crtglnal 

Add™. Formulae 

The Clliiworth L&bor&terles 
MAX D. 5hlMM£R, Ph. D, 

05? DeRi^bom StTwmt* • - - £hic«.^o 



ELECTRir; KNIFE GLEANBR.— This Ifi an 
Englii^h maehlnOr operated 
hj’ ^leeti'L^I ly, which 
cleans, pnllsihe^: arol shurp- 
piis l.C'if'i tiinnestlc klilT'es 
per hour, iitul Ji :rri^!st 
Ittiior-saver over thr old 
metbed. 




The public library of Chicago is delivering hooks 
fiy a motor car at one-lbfrTl the cost of the formci 
horse service. 




SPECIAL 

QAS ENGINE GENERATOR 

3 teady li^ht from an ordinary Gas or 
GaBolfnc EnglnCi Write for Bulletin* 

KocKester Electric Motor Co* 

S3 FRANK STREET - ROCHESTER. N. T., V. S. A. 






Tbe sea$oti Is b« re to 

MAKE MOKEY 

Get starte(3 &aiIs* 

$40 to $75 

A we:£:k 

Ct*d tw made with oae of 
these 

Steam Peanut Roasters 
and Corn Poppers 

S. DUNBAR & CO. 



Free. 



16-li^ No> Despiainea Bt. 
tliiCAGtJ 





Gasolene Motors s 






to 



A ilTOniplQte 1in9 froiu 
h. p.. for Bioi'clo, Automobile^ 
Mar ine or S tut L ouhtj. A]ho at- 
tnebublo m otor ontd t« AUdCodt' 
pleto M0T0EUC¥C1.ES. iivvd 
Kump for cutuloiga^. 



STEFFEY MFG. CO., 

Girard Aveiiue^ Flillad«lt»bla^ Pa- 




WlR£t,£SS X£L£GRAPH RKl^AY 

only #3, Coherer and Deroherer Set* 
only (Ni5{* Tel**prmpii Koniider and Key* 7A ets. 
llluri* ]tull6th|Et Jast out. Write for iUcot* 

New En^« Coil Wd|£. Co. - Atlantic, Hass. 



>i.AU[\E Ti;iim\Ks A sucrEss. — it is nn- 



THe BooR of &11 
BooKn for 

DeTelopment o f Ability , 

C'bar^eter itullilhi];* niid for 
Guidlnr either ttiex In the 
Ki^bt rhoiee ami Mastery 
cif ^'oeatlon^S. is foiinct In 
JiupreHAlvei Coiu para five 

J Uuijt.ru t Lons- 

A^^aluabJe to It 11 oiaflBe^ of 
■^CkrLcal and Manual Workers'" 

Bultala Courier says: “It is ol Incalculable value 
to Intellitei’t artisan and aeplrlnij workers of all 
classes ttiroughont the country^" Iriui and Ma- 
chinery World; “This Interesttn^ and valuaUle book 
Ls notable In that It la out ol the ordinary. It 
Abounds In obsrrvAtlonK that make cleai- and dis- 
tinct the tine bH?twat-n competeneu and lncomI>e^aTle^d- 
It is wholesome and upllftinf? in. tone and can be 
read with pkeanure as wt-ll as prolit." Kharpsriilc 
Advertiser; "The book Ife nicely 11 Inst rated and will 
benefit not only the workinR: man but the capitall^d 
and other ciasses as w ell." 

Almon tjuhniflohp U. !3., pi-csideiit F*t. T-AAvrenco 
I'nlverslty: “It Is a most admirable and connprehen- 
slve statement f)f a js object \rhich 1 h press inff upon 
tho AjTierican peoptc. The lanfjaajsra is simple and 
tile style cleat'. It Is a wholeS'.intt^ .totiie, a plain 
common seniie bnmlly nn cornpeteiacy/' 

L. P- HIxk-r. mUtiAi^er Kleilton HurtlwfAre Mf.R. CO-. 
Kenton, Ohio; “A juttst vuluable ivork^ one that 
Hhouhl be In tlp^ hundt^ of peopU: In all stations of 
life. There tire so many tiiintfs civen that are val* 
uable LltuL IL ran only be appreciated by the pos- 
session. of 'i copy/' 

f<\ ti. (i;oiJej\ j^eneral inanafjer liUckford ilk. Hoff- 
man Co-, Mac'cdun. N- Y- ; “Ii is wlthcut doubt well 
worth thft time for any man in busine.'js to road. tVe 
regard It as a most esecllent seauel to 'The Stren- 
uous Life" and 'The Wimple Life/" 

Cloth boiind, fiIkc 11 x 7^1 iuchefl, 25S pafies, gtln- 
I COpieni sent iinstpaid on receipt of ^1.25. In Jots 
of ten or morii ti> one address, prepaid, ' 

each. Mail aii orders or re quests for a free 
descriptive booklet to The Competent Life Book 
Aaetiev, fdmrp«v|iic, pa. 




hoimcorl that tiif (’uuard coinpiiiiy is ku well satis- 
JQcd with the iicrfumtaiure of tho Carnianls^ that the 
order ha.% been stj^ned for a turbine oijnivimciit for 
tlie two stcjimers now bull ding. Each vokhoI wdll 
Imve 75,UiH) b.p. cciis^iHtini: of four uiiltss of IS.IMK) 
L4h oiicli. 



PATE XT P.kII> S1*OOD,OOQ. .Tosoph F. ail fid on 

recently celebrated bis STtli bfrtltday at his homo In 
Kulb, Ilk lie seenroii a patent on barbed wire 
wIiLcii ufdted bitii^ before Ibo pjitent esplred, more 
I bait ?1 .{HjO,OOG it] royal He had a flesptrrate 

stniggle to got the Ini.sinosH fttnrtfirl. The first iit- 
tempt was iL small wooden bliN k with brads driven 
In, wbir^b was fusteueii to tlu^ w'ire by pioahK of 
stu|jlev. One day w'bllc piittiEig iip' a setdlcn of 
fence two wires becsiine tw'iHted, wbleh suggo-'^ted 
tbe hoidiiiK of the block In that way and doinp away 
with tbe staples. A pian miiin'd KnSf pnteiiied the 
sbiirp. bevel - 11 rdti led barb jiml received Hfi0,000 for 
his idea. Olidilen then IwiSiisiYl till's barii btto twn 
long wires and tite barbed wire fence wuts born, 
f-ong and dl>fi’i^iji'aglujr erfint!^ ’ivere made before 
$5,000 was raised to build the first factory. After 
i^ome iHYMitba tbe flrst bl^ orfler enniie In by tele- 
grupli from T(rsas, for a carload. It ivjis tlmugbE 
a mistake bad been made. Hut In conliriuiEjg the 
order the enstoiiier lucre, ^sej it to three corbiaila. 
Since then luUlioiis of do] tars bare bt^en made opt 
Of barbed wire* ivLleb Is in use uU over tbe ivotbb 




OTNAHO CASTINGS 

S«ts cf Mjfterlal of FlnI^heJ Parts for the 

FBANKUN MODEL DYNAMO 

PHICK AW'D UP 

Will bffht eli: 0 c. p. lampfl 

tVtite lor illngtratad bocklet 0 



PARS£LLr Oh 

12:9^131 We^ 3ht Str«elp > 



WERD, 

N£W YOffitenV 



LET US BE TOUR FACTORY 

WHITE FOR ESTIWATE ON ANT ARTICLE 
YOU WANT MANUFACTURED 
Stamping*, Model*, expcn, Wonk 

WRITE FOR FREE BOOKLET 
THE OLOBE MACHINE Al STAMFlttO CO, 
970 Hamilton $tp, Cl4veiant|« Q. 




_ ^ WURRLCSJT TELSGRAPH 

riit.i'TriUBcv" [ratnplriii oui'flt, BdCDjidilnit 1 >Ldi; 1] .fuLl, k.j, HMjUtt 

nli-j, iig|.aiBiil« tmJbiW. * ™trii win.. .dJ 

with UM4 tuc1IdM «' d dlBcnm*. '44'ill w«'l[ t.<L ap 1« L miil*. 

UhuL p^lilrt, Sp* 

- 32 Park PJicc, N«w Yorit 



pr,e*daTil»il1j l«r. Pkni.3. . 

ELECTRO IHPORTINO CO. 



READ 



HOW TO BUILD A ONB KILOWATT 
DIRECT CURRENT DYNAMO OJ- 
ONE HORSE POWBR MOTOR 

of “Elect rlciani' Handy Bonk" A the TTst* 
KJH Popular Hand Boda on Dyeam&J; Meter Build inir, etc,* ia 
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Amateur Ele^trleal Paper Pubt I sTieil, In simple lanfruafre^ bo all can nndcratand. Two electrical 
Al] questions anawered by cXpurls. GO CKXTS 1"KK YUAK. 



ehElnceirs un our Uoartl of Editors 

3 YEARS $1.00. WATSON'S BOOKS, HOW TO BUILD M> I,!* AND 1 

BUSIER PUBLISHING CO., Dept. 3, LYNN, 



H. P.. $ 0 c EACH 
MASS. 




POLISBINO LATHE No. 29 




COMPLETE 

WITH 

TAIL STOCK, 
TEE REST, 
FACE PLATE, 
SAW ARBOR 
AND 

THREE- SAWED 
CHUCK. 



The Rest ot the 
starj is told in our 
New QfltAlDguet 7- 
FREE if you write 
to-day.. 



QoodeH=Pratt Company, Oreenfieia, Mass., U. S. A. 



Guarantee Electric Co. 

Chica^o^s Great Djnamo 
= and Plotor MarKet ^ 

900 DynamoH and Motors actually In Atock, q^ery 
one a barf^aln and fully guaranteed. 

We have also a thousand bargalnn in Volt and Am- 
percTneters, Lamps, Sockets and other Klcclrlcal 
ApparaiuH. Let us quote you on amall 
comptete qqutpniemSH. 

161 South Clinton Street 
CHICAGO 




Ah showJiis llin ijrotoc'lioii alTonied the pntqnt 
laws TO HI] hiveiUor wlio Tms a Htrongf patent, feev- 
i‘ral UjiUtHl States eourtw of appenl have recently 
deelfled that an inventor enii eoutrol the mimnor 
of nsliij^'jilK patoTitPd tiovice or machine evqii after 
he has soltl It. For Jnstimce, the pntentoe of A 
tiiachiur for fustenili^: buttoiis:^ on ahoeiis pnlrl thf! 
rnacliine under eonlrsict by wlileli the pnr<‘bnfier 
nsreetl to buy all the staples used in ibc imiehlne 
from tli 4 ? patentee. There was no patent on the 
staples, but neverthelesE the court held that unlr.-^s 
the piirehascr of the patented machine bonglit the 
stajilea used in the maddne from the patentee he 
f]]frlni;ed the patent of the Inventor. 

In another case, the owner of a store Lou^ht n 
certain number of patented maeblnes under coutmet 
that he was not tfi eell the nmehines for les.s than 
a fltl]m]ate(l price. After ircttinj^ the Tnachines he 
violated the contr.')ct and sidd them at ent prleeD^. 
iiud the Uivltpd fiinLK?s couit held that thU was not 
only a violation of the contraet, but It was an In- 
frlhffcnivnt of the patent rlghta of the ruanufacturiT 
of the tuachlTte. 



A friend is a person who knoTV^s all alKHit you 
iiivd IlkcH 3^011 a!l the isaitie. 







MADE TO ILMJSTRATC CIRCULARS, 
CATALOGUESp OR ADVERTISEMENTS. 

ClfrAUp bright, out*— brlnginff out 

parfoDtly, Our prlcos bfq reuonabio. all WQrk 
Kciaranta-Bd — let ui figure on your job. +"* 

WfilTE FOB BAMFLES 

ACME ENGRAVING CO. 

1S7 VVashin^toa St. * Chlcdf^o 




Wc Are Ignilion Specialists 



hi|Te >c_T tFTulitn ^Ub rtnn’ Icnlll 
Tlai iptl Vi«i -l-M i "ti'H Ukr 

, apple automatic SPAPHEft 

ilr« a |c*M 7 fiintiil tr -,^1 tnT« r,:lf Sn 

Prpu-tdf: I ii [iut ':n B 07 ' nj CT (c^io*; 'io, rrl<-tl.Mi 

CHT ICbIeM LllAlk.lLl.cL.ai M . |ji k Il.,l JuUC xtlJlrB 

l'*4 kj. ^ |i)jli il*(rcri-^l -ininl-pnitrit For full Ic^rurirvi- 

V'.a PrtiB jm dJiTTOH FUCTJtICAI. MFII. 

170 Ictvar amUarf, DlfttM, BJiu. 



rEia Ml UI 



AIlTIFin.AL DRAFT nmy be crfsitp J In :i LtM 
rtiliuiiOTT bjr Uiio n blast iitiKzje sliiiStar to tbat 
.^hgiivn In ttie accompanyitip JllustratSf^n, this par- 
ticular t.vfjo hrlit^ ijuc of sovcral noiv mi thp martet. 
For overcomlnj; a siu^^lsh tlraft or foroliipr a tiro 
wbon hollers ate oalloii on for bejivy duty those hhtH 
uozizilee nro snid to ^dve excel tent results. The 
notsale consists nf a scriifS Of jots tbrougli which 




fiteam Is ibrowu. CRiTyliiu'' wUb It air imt piipes untl 
thus forinJus a strong upward draft, says Domestic 
Eti^dijoerlrui:. TIh> niLpllcntlun is jilnii.iie and the iije 
parntii.>3i one Ti'hlch will rofiuirc [uacticnJly uo atten- 
tentloii nftep It in oni’o tnstnlled. 



WilWTItT) MerbaniCi bDokkeeper, or Rak'fitnan to in- 
^ 1 i-AF vcHt ¥i,[it)0 hi tiardwarB mtir. plants Iticur- 

poralcdt Fair nalarr foracrrices and dlvlrlcnd 011 InvcBt- 
ment ahboiiitely ^uuraiiiecd for hvo years* Call on or 
addrcBH, I{* A. >t ATJlKWS. 134 Monroe St., t hlc gi^o* 



S78 



pep MAIITII (lS per day for exponses. 

r kll ITIUI1 I H Men lo irave]* poHt ad- 

vertise and leave samples, Slate affe and pres- 
ent er^ I oy mem, J^uliliiiaii C'lMii ]i]iny* 



Dept 



Alliuj DLock, Ctitca.vo. 



MAGIC PCZZL.E PVRSE. 

An elefjant RUBeianleatherpurfteiivUtx ebamoEa 
illnlrii?, Ii will puxKle I be cleverest to open Jt 
until tth own. bow, when Ills the easiest purse 
In line world lo open. Price 2& clii, potUpafd. 
TVost.erii Co** 333 J^nekson st„, st* IhiuLMJnn. 





^INCUBATOR $3.00 



ZOO Egg SlltA* Wurld'i. Roeard, 



Tlie Natural Hen 
Incubater 



Is the only one t □ the world that uSeit the- 
bMun] hea. M*h Initfacl controls, tht tvhale 
pxnrrss, to end. Nd itLiidilLire 

erl aflip Of regulating troubles. Cost ohe tfFrth of c>ThcTS, 
hrUrr results, Cit^a .1 og frw. Agsnln Wanl«d. Addr^i, 

JKalliral Boi IrckK Co*. P. 



Coliifabui. Web. 



Telegraph Instruments 

— — AND OTHER! t 

Electrical Supplies 

BiMtiK ijirnu mBTiLiracturtTHnf telei;nv|ih and 
telei^boite niipariLtun mid eUitMriiriil fnipplit’n 
(d evt.ir> iittflf ript i i^n.^ pnreh^NeH eivn lie imido 
pF iirt to thy very heut udraalage<. Uur Rood* 
ure fttandiird and liret clJiflu in every retipcet — 
Rnarnuteod. tiond iia your drJerA— Lmy di- 
>#ot iind Hloe money. 

Upon rL'cclpt of nrion filiown. wilJ aund nay of tliu< 
folioning artielfii. ul] churtiemireiiaiLl, except those marked t. 
nend lof B trial ordur. 

Btmd Lever Telefiraph Hey (leiu 

" (lOHli-tflrtK,.. .'Sy 

lusprni'ed Giant i^iindor J-Ti 

" Comhination Ret.. 2.60 

^gStBodanl Pony Relny... — l.Si 

SflfliKmir finiJundHr .12 

EiirfEu I'elt^raiib t^et. .. l.GO 

“Boohanlcftl leleHraiik IUHlfiifttent is 

Dnloii Llf htnlDR Arrur^liT . 4 S 

Crow Fool Rjiltury Comiileie H'H . .B 6 t 

Mewo Drr battery . 35 t 

8 eriesi Teieidicme. fj.lSt 

8 h 0 rt Lane TnlephDnO. 

Elootrioianfi Pof'ket Tool Kit . S.bllt 

BigritJiir Alurm. Trap ............. .10 

FireAlfinu Hoi. . 4 l)t 

Flectriii Call boll Onttlt.. .Glit 

N. P. Eloetrio Bell. . 1 W 

h. Fk’vtrie Alarm Otovk ....* 1 . 4 l 3 f 

A. 1 >. Ma^dla-nJ Apiairiatua ConiplLdO 2 .(Vt| 

liKliietioii Coil l.tcj 

Gom Motor *fM 3 

Flpctriv Top,.,.., — .yl 

TTnitorlHj] Butlorj- GvlLMO 

Ru by I.Ain p for Dnr k ttuaan. i .Dftt 

Biirekn Seerjii LlK;ht ... - - 1 . 4^1 

V^uBt Poek<-'t LlKlit 1 .iXI 

t PurclULStic timsi ]iny exiir«:‘ii! 4 af^e* 



.HANflATTAN ELECTRICAL SUPPLY COMPANY 

32 Cortlandt Street, New Vurk City 
188 Fifth Avenue, Factories . 

Chlcdji^u Jersey City , N- 4- 





Wivanco 

Spring 

Steel 




-■ jLEtfttira.IgaS 



Inch Crosit Cut or Rip Saw 

ThesQ aaws^ra m:i.de of the fidest steel, botva 
pollshcxJ and carved H.pplewf>od bundles, tilRliily pol- 
ished Made, thlu skew back and fully warmoied* 
If roil have never used WiviLnc:o tools begin 
now and you will soon realize wliat a sarin 1 ^ therols 
Id tbla braud of tools. They are the result of ueftrly 
a eeutufy^s oiperledoe as mannfacturera of these 
goods, and we stiiDci back of eacb one with a 
i£ufti-ahSk 4 ee to rsTuDfl 
pricB if *mot entire!?' aatiafActors'. 
Write for our s|>eclaL toql catalog, ooutalnlog full 
deEcrlptiOD ol everything for the carpenter and 
workshop, 

OLDEST MAIL ORDER HOTTBE IN AMERICA 
ESTABLISHED 1816. 



WHITE, VAN fiUDN SCO. 

30 Chatham Square, New York City 
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BOOK 

TOR.“ — — 


25 


Cents 


BOYS 


Cents 



**Mechanics for 

Young America” 

TelU How to Makt Tkinys 



Reprinted from the Boye* Bep^FtitieiLt nf PopnlAi 
Mecfaanica, Fully Ulustmted. InstrucUoiu mtv 
^'Written eo you can luderetand it/' 



conti;nts 



How to Mftfeo ft Papor Boat. . . < * < , , , , « ^ 

How to a Ham-l Boat..*,...,..* 

J-Iow to Make a Wuht ^V[jc*rI.>. 

How to Mnkti Tour Own Fishinj; Tackle 

Teoiporary CnmpH and How to Huikl Them,*... 
Penaapept CainiJS onti How to Build Them..*,. 
How to Bidifl nn Jniitatloii Street Car Line.... 

How to Moke a Writer Bicycle * 

How to Make a Miniature Windmill. 

How to Build uii j ce Bout* * . . * 

A Norel Borjithir Alarm, 

A Mechftok'ul Voiitrlk>qp|iit and Kotv to Make It 

How to Make a Buot'BlackIng Cablaetp**.. 

Renewing Dry Batteries. .*..*.*,. * 

Jlow to Afuke Water Motors 

How to MnkF? "‘AiUiiiue" Glocta from Up to^Dute 

Materials . , * * * 

Lettehn^- a Clork Dial. 

How to Make a Wtiidmlll of One or Two Horae 

power 

How to Make a Trap for Rabbits* Rata and Mice 

How- to Makr> a *Snifill Scarehllitht* 

KIteft of Mfliiy Kinds and How- to Make Tlitm— 

Jug FE'^binj? * * * 

How to Do Ornumcntiil Iron Work 

Oruamerital Metal Guanls for Open Fireplaces. 

How to Make u Propollliiif Vehicle 

How to Mnke a Water Telescope*,**, 

How to Make Paper Biillcons. . . , * 

How to Moke a Hectoj^rnph, 

Uarfiil ArtEcIra and Ornaments Made of Old 

Bicycle Piirtf? ***** 

Devlcrt's for Winter Sports— How to Make "and 

ir«c Them * * 

Coasting Sleds. Chair Slel^ba* Toboggan Slidea 

and Skis * , . * 

How to Make Rnlibcr Stamps.*.,* 

How to Make a Baggage Carrier for Bicycles. .. 

A Water Candtestlcfc* . 

Boy a* Hand -Power Auto — How Made* 

How to Make a Pair of Dimih-Belld. . * . . * 

How to Rid Your Yard of Cats 

to Make an Ea sid ^ ^ 

To Bight ft GaHlIglit W^lthout Matches. ! 
Things a Bov Can Make Out of old Bicycle PartB 
How to Make a Wind Propel ter. .*.....,*,. 

RiOtoifraphing from a Captive Balloon 

How to Mftke a Simple Burglar Alarm....**... 

loo 201 Cuts 

S«nt postpaid on receipt of Z 5 oonti, or order 
from your oewsdealer. 

Popular Mechanics, 

Jourul * , Ckiofttfa 



ELECTRIC RAILWAYS 




Ooiaplcte WorklniT Iffo^ela, b!«j and Parts, Erer^ 

thing for thu AmatPHr FlPctrlciRn. Send for Oatnlogne B 

The CARLISLE A FINCH CO., 

262 E. CUtton At«, CiBcinnatl, OhlA 







■ad CItU WsTKelJcN and 
Onrios tor Catj Consra 
■nd l>SDs :: u n 

WRITE FDR CATALODUK 

Wabh’s Sons % Co* 

m Piuatc SL, NEWARIC, N, J 



TfllN^GS A BOY SIlOUE.n KNOW ABOUT ELCC- 
TRICITV. By Thomas M* St, John. Slae. 12 
mo*; 17G pagen; lllUKtrntloit;^; cloth. Price, 
^1.00. Thomas M. St. John* 

Any btiy Intereetcd In electricity will bo delighted 
with this hook which gives a great deal of tuformn- 
tlon on the subject lu an Interesting manner, and 
so that a bey can ea.^lly iindcrsLnnd It. Many In- 
teresting eipcrlmcnh? are given and the book U at* 
traetlvely and pro/usef*v llEustriited. 

— * * » 

THE STUDY OP EUEM ENTARY ELECTRICITY 
AND M.tGN'ETISAi BY EXPERIME^^T. By 

ThoinaR M. St. John* Size, 12 tiio.; 22tl pages; 
IfxS llln.*jtratloiis; cloth. Price fl.25. Thomas 
M St. John. 

Amatfeurs. stmlccitrf und others who wist to take 
lip a .systematic I'ourFk- of n lenient. try electrical ei* 
periments at home or in school. ivlJI flod this book 
ndnilrably adapted to their ijuriioae, I ties pensive ap- 
paratus Is required for eouie of the experiments, re- 
meniberliig that the Individual Is not liable to buy 
such apparatus as an insmutlon woiiJd provide. 
Much of the apparatus the student can raake him- 
self with ftddltioiml benefit. 



SIMPLE REMEDY FOR §NAKE RITE.— Per- 
. mangaiuite of i>o!tasslutn has been discovered by Dr, 
Leonard Rogers of India to be an etticaclous remedy 
for snake bite where It la used in les.s than four 
or five hours after the person Is bitten. Twelve 
I cases were treated; ten successfully. Five of those 
cured were bitten by cobras and tw-o by vlpera; in 
three haHCfl the suake was not Identlfled. In thd 
fatal ensc.s treatment w'fls not given until jxlijc and 
eleven hours after the person was bitten. 

Anyone can apply this remedy. Femaangaiiate of 
potassium cno be proeured at nny drug store and a 
pound would cure 750 proplo, or more, A ligature 
Is applied above the wound and an Incision made 
over tbe snake bite with any ek'an, sharp -cutting 
Instrument. Then a few grains of the permanganate 
Is mbbtHl on. 




DID YOU EVER hear a pig ilna? Thin 
la the catea-t little ijotker von ever vatr, 
8INCS, SQUEALS «nd DIES* Banheli 
of futk. PIkk^ pmtitald br retdm oiotl 
and ODT Ifitfnt novejty CAtHloflUB for only 
10 DENTS, i Fitft. for tS CENTS* 

W. H. SlUfl I Ct. 7»E*4StL, •(. PmLiMml 







& w\U and this picture by 
by I5!4 inches in 
1.U1U19 tor 45 ceE^tB in 
sihQITIPS or silver. We send 6 
of them for ft doltar bill. The 
funniest picture out. 55,000 
already sold. This is.tite orif- 
LnaE ^^Dam Famlly^^ in col- 
ors, which has been imitated 
and copied but never equalled. 
Can offend nobody--A |[ood 
wholesome funny picture that 
Is bound to raise a bifr laugh 
wherever shown. Address 



■”ODY haa Heard of tKe 'WHOLE DAM FAMILY 



THE MODERN PICTURE CO., - 336 Jackson St., - ST. PAUL, MIKN. 






PHACTICAl. PA'I’TKUN >IAK1KG, Ey I-". W, Bar' 

rows. IJluRti^alvd; pat^es; cTotli, Prlfo 

The Norman W. Hnulry Putlinbirg Co., New 

York. 

This is a very rotupl^tp and rntirely prat'tleni 
treatisse oa the Kubject of iuuteni maklik^r, both In 
TivtitHi and metal, Tlie bcjok made np of nmierial 
pathered from the peT^oiail esiMTience of the writer, 
and Is full of useful hlufa and orijq^inal Idea!?. The 
wort 1.S profnfirly ilhistratii^il with netnal W'Oftins 
drawinp.^!, aiid the e^; plan at lulls s]i0w^ how' fo airold 
many of t]ie dlfliealtles whitli the path of the 

puttei'n make]-, 

A seetEmi is devoted lo rules, forinuliia and tables, 
oontniiiiiip iiiinple aiul orli^hial methods for finding 
llie weipht! of castings, both from the jiatteru itself 
nud from thi^ drawlUii;-'?. This scK^tlcui contains some 
new and praetieal forimihts, which will be found 
very useful jn esiliiiatiiip w'tdpbts, Tvlth the aceunioy 
required for ctnotatU.uts lo prospective euatemners. All 
of these rules airc simple, iiiiil can be |aul to praC'- 
tlcal use by ilie ordinary, every-day mao, and they 
have beim proved by year?; of actual use. 

The limil si-efion ^ivos some very plain rules fer 
keeping down the cost of ijattern.s' with a ecnnpletc 
systeij] for cher:klni^ the cost of and markiuif the 
piitleriis: ami a curd reeonl showlLi;^ wdint the pat- 
tern Is, inaLeri.al uaed, where loealiMl in safe, with 
Its cost and date of productlom This seetlOD con- 
cludes wdlh an original and practical method for the 
inventory and valuation of patterns, 

' ' # *» - 

A HLIND COUNTERFEITEIl — Ono of the tuost 
skillful counterfeiters ever arrested is a blturj man 
W'ho was captured by govercmieut ofljtera a few 
weeks iigo. Me is known as the "man with the 
vidvet toiieLj'' uud could euKrave a die for makinf; 
eouiitcrfelt coins by passing hfs fli]f;ers over a good 
coin and Ihus securing the mental Impression of Its 
details. 



^ MAGIC FUZZI.E H£Y5 

. Two kayn secnrely cftuaht tneether, PukzI^r every- 
itPBrt Hntil you «how tliem the 
secret di recti onft, JU ctH.. Dost- 

j»rild.. ot 3 f or liS pt*< 

WESTERN PUZZLE Cfl., 35J Jactaco St., St, PaoL 



Mlao. 



FiGHTiNG ROOSTERS 



Ifj’Ftify^nd amuse yonr frlendsL 
Th^ee ete^HVapprcuine rMsters 
with i^enuine feathon; they flgiit 
ft ttaifttl. Bud are alneya ready to 
dsbt. The secret of their nioro- 
mente Jeouly knofrn to tho oper- 
ator. WililBfttn lifetime. Utea 
pair, a pftSre for 25o. Pof?C paitl isith 

w’*h' sSi r BDi" rn‘”''’5 J'tt ’'■ft 




i \ 



EVERY BOY 

His Own Toy-MaKer 

It^toUeyoii howto iDftkea Sie«ia 
EDkiue, a Fhotottraphlo Catoeia, 
a W jnam ill, a Mleroaeope, aa 
Electrical moehine, a 'Salvanjo 
Battery, aa EiectrLo TedegraDlL 
ftu Eiaotrotypluv Appafatna, a 
Telej^hooe, a Ealeldpacone, a 
Msflic liAUtem, ftb Pollan Harp, 

I Boftta of every aind, from a little 
I roirhoat to a ralJ-rljJAed srliOOiier; 
how to mako E-iteg, Baltoona, 
Paper Tc^a, Masks, Oard Backs, 
Wqj^iw. <?ftrt»LToy Roueea. Boi? a 
and Arrows. Oune, mlngg, 
Stilts, FEibiue Tackle, Rabbit aad Bird Trape, and uahr 
other thiiuMw and all uiinado so plain and simple that any 
boy eaa eaBily make anythEoji described. Tho whole iAil- 
luatratod with iporetliaii"'f03liands(.itDeilluRtTatlotu. This 
1 b Ek great boi>k and you should not bo without it Price 
only iO centa, poatpuid. lA Tor cents, Addrou 

laSTERN SFECULIY CO., Dc«L It, St FM, MIiiii. 



Experimenting Electro - Magnets 




For magtietlalng, glvln 
light shocks, and other ex 
pcrlments, with ^^7 for clos 
iDir and break 
jnj? the cui 
rent, o p e r 
ates Tjidtli 
wet or dr 
battery. 



ELECTRIC HOTOB, 75c. 

An entirely new deBlwq, Runs 
withft wet or dry battery- Has S- inch 
armature, wrought Iren Held mate 
net, pulley, ete. 75 centa; packifts 
and poetELge, 15 ^enta, 

Catalo^o !Froe* 




Artesian Electric Co. - 744 Artesian Ave., Chicago 






FMj'HW Leiojouhs iMfl. A EnidaJJlcq pOq ^ tnif 
FHjJaa dnilv1|M,'lwudatLL5«iu4Mltdilta<nlDR|: Etuj- 
■ W-— ■ oo**SEi Bafta* IS'Ofi ynM k|»| (TT tO »l « 

4il4Hff 3-ask iW It All ym hi«T« Ei» 4^ ll W bmi Ola bulb..- 

GRANDPA’S 

wft ftaMf ift ftft a H, lirtkD of ntw -gnr ibt 

Is^hIUUt* DB*. Wt1 1 imitrl llE fnt OHaStW J*ke wl. Drdif 
HI IvJk-y kt»d fwl -iJI ytHu ftlonSi. — i m h -a iw 

SffHt pwt jmU fer 15 CMli, 9f 'Ipo tor V H T E V T 



vWl our hrt'sL'^ ckHIlcus 



ERICAN supply CO., 

Mlnn,h(l» St., St. Plul, Min, 




Hjrtterions Chan^n^ Cards 

With these tarda you can ilo the moat won- 
derful tricks, Vou oftB mako tniya fade into 
blank copJa blanks into Eicet. OcOa into 
duceit, otc. Ro practieo necessary. ESend 
for a packiuce and bo u rOaJ wizard. PrEcie 
with MeteC direction b, 10 cents or 3 tor ^ 
eftnta. pofftpaid. TTaioD Maalcnl Cc,, Box 

1«h UA -D... I ^ 




The 

Overland 
Limited 

California 

the most luxurious train in the woHd* 
leaves Chicago 3:00 p. m* OaUy» Less 
than three days to San Francisco. 
Magnificent equipment* Electric lighted 
throughout* 

&HE ^EJT of EVERYTHI^^G 

Two other fast trains leave Chicago 10 
a.m. and 11:35 p. m. dally, with through 
service to San Francisco, Los Angeles 
and Portland via the 

Chicaj;o & Nortta-We&tera» 
Uaioa Pacific aod 
Southern Pacific Rallvaja 

All agents set! tickets vtit 
this route* 

Illustrated hooktetsofi 
application to 
W. B. ICNISKERN, 

CHic:Aao. III. 
or E, L, LOMAX, 

OMAHA* NEB, 

Ol16 



INDUSTRIES 

ARC 

OFFERED 

LOCATIONS 

WITH 

Satisfactory Inducemeots 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 

ON TOK UNEa OF 

THE ILLINOIS CENTRAL R, R. 

AND TOE < 

YAZOO A MISSISSIPPI VALLEY R. R. 



For full Information and desciipUte pamphlet, addrets 

J. C. CLAIR 

Industrial Corn mlaal oner 
I Park Row, - ChicftfO, UK 




Mountain 

Route 



T ms & Piclfftj rriirnillQUBl JL Great Northern 
nod the Haifonal Linea tjf MoEica 




LEAVE ST, LOUIS, 0*00 A, M* 
TUESDAYS AND FRIDAYS 
ARRIVE MEXICO CITY, 8,30 P* M, 
THURSDAYS AND SUNDAYS 
INITIAL TRAIN, JANUARY 16th 

COMPOaiTC STATEROOM 
□ BSEnVAT^OH, PINIHD 
AND BTAHDAnn &UEEPUSIQ CASB 

H. C* TOWNSEND 

PAvmrHaER ano TtcHgrr Acrnr 
SAINT LOUIS 
ELLIS PAItSSWORTn 
U.P.A. U Clark St, 

Cblcagvjli* 



VERY LOW RATES 

Southwest 



VIA THE 



WARASH 



Not. 7 and 2t, and Bee* 6 add 10* 

THE WABASH 

will Bell special home^celters' tickets 
from Chicago to many points la Texas, 
lioulsiana, KaosaSi Itidiao and Oklaho- 
ma Territories, at greatly reduced rates. 
Write us lor maps, pamphlets, time 
cards and fuU InformatloD. 

T. F. BCOTT, Gea'l AgL , Ml Iwankee, W is. 
a, a* GttEEKWOOD, K, p, Afft, Chicago* 

F* A. PALMER, A. G. P* AgL, Chicago, 
a B. 0BAN£,O. P. & T. A.,SL Loula* 




r Great is lexasl=i 

Th« Eyes of \h# Wo-rld Atn Upon Hw 

the: HOMK-SBKKEK wunti to fcnoTr About bei 
‘‘Match Jets" Ollmate aDdHerObeap Lund*. 

THE INTKSTOH wantato knoir about BOt (nilf 
Cbenp Zjiod and Low TaiC*. but aa well. Hct Wealth of 
Mine and Ponot, indthiaUto lat reu know that 

The Intemational & Great Nortbtni 

Texaft* Orekteit Railroxd 

mTctan more than a thonaniiid ullao of tho Granm of 
T-axaa‘ Kataarceau latent and developed, and that louffla 
learn more about the CJTlEAT I. * Q; 
pending' a '‘J'Cent atumd for a copy nfl the LLLUoTnATOH 
ATHD OLNEHAL MaRBaTOK, or oentfl tot a 
file otaeme, or br writing 

H. J. PRLCEp T. 

Texas 



Brfor(‘ to llie osppJiSG of upplylnj? for n 

pLitf^iit', oroiy ifivoiUnr slionlil ImvO bis Invent Ji.>ti 
etiiiipiii'rd ivitb it II fbiti'utH III the line of his JavetJ- 
iloii wltti 31 vk‘vv of lUfterQilninp v.botlier t>r not 
there Is sutfic.'leiit fiovelly Ls hi« Snveiitloii to At'ar- 
ratjt hiking out )i patent. Oersislo baity a vi^ry ttlisbt 
(fifTi^retiet? in cfuisinietloii or njiorathjn will remier 
II n invr-iitloxi vsilanble over otlie]‘ inventlLuiH of the 
Kiiiiie elmrdelei, Iml !is n rule unless tile liHTprenre 
Is. stiUlHent to mnKr the Invention eheaper or bt'ttt^r 
tbilll file flimihtr Invtuitlons ivliicli have heen pnt- 
entctl, it will not pfiy to take out u pjiteiu. A coiu- 
pi'Leiit mid ri’lkilile jiuteiLt lUtorney niti usiuilly dO' 
fide sneh i[iiestk>iis for tiift client Eind will not mi- 
vise takii]^: out piiteiu^ merely feir the sake of iretthiif 
the luitent foes. It Is, of (Hiurse, ditliotiLf to know 
Ilk adv^aiice of an sintusil test whether ik. eertaiii de- 
vlee or iiKieliEae will he eouinirrctally siiecossfiil. 
Vrry mneli, of course, depends upon liow the iirtk.de 
is jdaeeil mi the itnirket. Some devices that appear 
u^ he uiLiiei.f'.sSiiry and not siny bi?tter than slnilhir 
di'ciees prevlonsty putelited, firove to he very prolil- 
a(de slm]}ly lieiuitise they are introduced properly auil 
In ii btishjcKs-llkir manner. Inventors as n rule dn 
ni>t know how to market their iavetitlons and niJi,Tiy 
1 1 pies they defeat their own sueceiSB by ri?fijsln^ tu 
reeotnilae the value of the service of the iiniiiufae- 
turef' or ether persoti ivho hns the Ttieaiis and ulillUy 
(y> sm-ressf Lilly Itilmduce the Iiivcciteil artiele. Thr 
iiLVetitor wlu 3 Is (ui^eiilous and priicliCJil In his me- 
(duinicjil Ideas and who has a fair jLinoiitii tkf biisl- 
ijcss ability is iilinosl eertaln to sureml. II U li 

well-kiiciwn fact that there is im way hy whlHi jl 
poor man with bruins can snceei'd more rapidly and 
surely than threuuih a plooil juventloTi covered by a 
strou); patent. 



COXIi^T.VXT EIVCIXI-; l\I>ir iTOR. — This Ipstrn- 
nic-Tit jehes jl ctinsttiul reading of load on the 

euF!lne In plain fiLTures, and atso sounds an alarm 
when the hfad exceeds jiny predetennlned piaxiiniiiiu 
The Indlcjitkij: flnjier triLvels over n (irsnliniled scLirc. 
The ImlirflTor Is rallbrated to the eiiBlm^ at the time 
it li^ nttJiebed, after which n simpb* test will verify 
Its rorPTtdcSM nt any time. 



NevBt Fails sure pop 
BLACK-HEAD REMOVER 

ThlitUttl''deTlc* bi a moat wonderful thing forpenenikwheae fae* 
ifl full ot bllVClfllieada. HimpJOAad.O»rpr to operate an ij the only pure 
cunr. Bv plnCiiiB dtlPi:'Ctty otct the blach-heAd, tbea wltbilrawOi 
bringA the bine t bead aw»y« (fever Take# thfitn out Bround 

the newH und ail partAof tbataea. B«at pertphld for twanty-Hva 
coiiU. Othpr uiK*ful artidep. Oatalogaa and UJuitrated ci.tuuar* 
tree. Agctita Wanted. Add rat* 

M. BUSeie ^ Caairal Banh auttdlnc, - CHICAGO* ll-U 





Write Today 



at my 

Expense 




Prepay 

the 



Expresa 

Charge 

To Prove 
Its Merit 

WrltaatoncQ 



CURE YOURSELF BY 

ELECTRICITY 




IF VOL SUFFER 

from Rb^umattsm. I^euralda^ ConstlpatloDH Ner^ 
Tcmsncsi?:, HeEkdache, Stooiac h Trouble or any other 
disease, T will aend you a battery on ten days’ trial. 

MY VALUABLE NEW BOOK FREE 

to all Who write. tsxpli.iiiQ kow my wuodf)rtid iQrxpcmiiivB 
taattfirlEa ckire you in 
your own borne. Teha 
I 1 C 1 .W Electricity trtata 
disease by jstrlking tbs 
root How It reuiovea 
the catLEe., then eui'ee the 
bo »rny cur«d» 

How It buMda Up and 
nourtehes wBBied tlP^ue, 

It te1]« bow 1 fiend a bat- 
without a c«nt Jn 
adrAbee ami allow ten 
dnyH frc8 trial. Write 
tcHlsy for thlfi TAluahle 
tKiVi-k, I will nend Jtfrue. 

OETHOIT MEDICAL HAmRT CO., E. C. Hsrfcniii, Dmd Minisvr 

if iltf Majentle Building . - Uetralt, MUMgnn 






Tee NatioDal Lises of Mexico. 



national VAlLttOAD OP MEXICO 
MEXICAN INTERNATtONAL RAlUtOAD 
INTEROCEANIC RAllWAV OP MEXICO 

MEXICO’S GREATEST 

RAILWAY SYSTEn 



VIA 

LAREDO ROUTE 

STS Miles Shortest 22 Hours Quickest 

—Affording— 

The Only Thrbugh Ptilltnan Service 

Tbe RepubPe cf Meileo Hbeunda in attra^Tonfl (er 
Xeurlit, Froapecthr and Inreetor, and tbeCBpItuJ 

MEXICO CITY 
The Paris of America 

li an alt-reoT reaort huturpau&d., 

ArotaEO totapti rature-; 

Summer fiS deg.* vrjnier GSd^g. Fehr* 

Only [loe nfrordlDi diverse route without eitn cbjirfe. 

For I Unfit rated deaorlptlY^) alu«p tno: <»r 

reKrTatloD*, etc.» eall nu or addre«i> 

CEO. W. HI BEARD, 0. EL HACK LEY, 

Gonoral FBAnenavT Agent. General VVefitern Agent, 
Ap*rt*do No. Suite Qa inn y BMg.* 

Mexico City, .Mexico Cfalcigo, lit. 



Dally Pullman Service 
between Sf. Duuti, Mu. 
and City dI Mexico 



All Year ToqrLat Rntofl 
and HomOfionkem^ 
Exourfllnn Bate* 



mentlbn Fnpuljir >|erlu;iitjng when wrlllDEr Advert I rpe?. 





MecHanical 

Eriigiiieering" 

Technical 



BOORS 



You can jet any book published on Mechanics, En jineerinj. Electricity, Steam, Fuels, 
Metal or WoodworKinj, and all the Individual Trades and Professions, in fact any book 
on any subject, published in this country or Europe, that is obtainable, through the 



Popular Mechanics BooK Dept. 

In cjijp in fuU all maiUng or express charges* 

Any book dtfirtd an be earned by seeurinj one or more vubieHbcrs to Popular Mechanics. Stale book wintcd and 
we wiU advise you how many aubscribert will Hcurt it. This li a very euy way to jet the beat hooka. 



ENGINEERING 

GAS with Inetroelionfi for Care and 

WortiQg of the Siune, By Cr. LLookdeld; tranaJated 
by Geo. RIotimQnd, 120 pagea; JUustrat^d; l2mo.^ 
elotL. prior, $1, To wLlcii hue boon added full 

dlroctloDS for the managemeiit of oU augiuea. 

TRACTIOJV EINGINE: ITS USE! AXD ABUSE* 

By Jametj H. Maj^gutd, SuiaLI l2nio. : cloth; IUub' 
trated. Prite, $1. Revised iind enlitrged by ait 
nport engineer. Deals In detail iviUi the princi- 
ples and pariH of a traetloii engine; ilLreetlona for 
starting an nugiue; use of gauge, try cocka, pumpa, 
governor, valves etc?,; water supply; the boiler, 

Ita enre and iuanagetnent; luethoda of a good flre- 
tnan; the orighie; lumdllug a tmetlon engine* The 
book Is teeming with practical points ami euggea- 
tloas put ill very simple language ami very effc^ctlve 
manner. It tihonld be fn the hands of every'’ man 
who Jtins a traction engine* The farmc?r and cream- 
ery operator^ especially* should not be withcjut It. 

HANDBOOK or MODERX STEAM FIRE- 
ENGINES. (Roper’s EiigEneera' Handy Book ser- 
ies*) Price* $3.50* The only book of the kind 
ever puhliahed In thla country* Contains descrip- 
tions and IHnstratloiifl of all the beat types of steam 
flre.^englnes, and Are pumps, iuJectoTB, piilsomcters, 
luapJrator^i hydraulic rams., etc.; and treats more 
eitensJvely of Hydraulics than any other book on 
the market. 

STMPUE PROCESS FOR ESTIMATING THE 
HORSE POWER OE' STEAM ENGINES* By Ed- 
win R. Keller, M. E, Now odltLon. Price, 50c. 
Coutnins various methods of estimating and 
calculating the horse power of boilers and engines 
and ascertaining the power required to rtm line 
abafts. Individual macliincs, etc., etc. 

MODERN MACHI.NB SHOP TOOUS. By W, H. 
Vandervoort, Large 8vo. 5!j5 pages; 073 lllnatra- 
tlons; cioth. Price* ?4. Just out* this '’maatpr- 
plece of the machine sbop,'^'' no machinist can afford 
to he without It. Treats tbe subject of Moderu Ma- 
chine Shop Tools in a concise and comprehensive 
manner. Each tool is considered from tbe fol low- 
ing points; First — Its coustruetSon with hints as 
to Ita manufacture; second — Its operation* proper 
manipulation and care; third— numerous esnujplea of 
the work perfornird* A book In which the appren- 
tice will And a thorough course of Instruction* the 
mechanic a vahinblc manual of practice and tbe 
euperlntendent and foreman many valuable Bogges- 
tlono. In fact* It Is Id all respectR the most com- 
plete, conclae and iiscful work ever puhliahed on 
tbe gqhject. Of Incalculable value fi& a work of 
reference. In 54 chapters. 

PRACTICAI- OAS ENGINEER- Whflt It Is 
end How To Do It. Cloth* Price, $1* 

RECORD HOOK— VAIj\T 3 SETTING* By A. B. 
Low. lliO pages; quarto; atlff covers. Price. 60c* 
For the dBo of marine englneera. 

WATER WHEELS* By A* B. Cullen. 63 pugen; 

12 ^at6f; quarto; elotb* |2* Of all the boohs 

M nmiie knd HrdnuUc Motor* tht* 1i on* of tbe 



most piS-Ctical, Treats of tlic construction of hori- 
zontal and vertical wmter wheels, 

COMPRESSED *-l,lH: ITS PRODUCTION^ 

USES AND applications* By Gardner D. 
HJscui;, M, E, 4th edUlotif revised and. enlarged; 
S20 pages; 545 11 lustrations ; doih. Price, $5. 
The most thorough and com[freiieiialve treatise on 
the subject Of Compressed air that has ever been 
published. Well printed and substantlaL. No [^ase 
of the subject Is omitted. Is a complete conipen- 
dlum lu 30 chapters, valuable for reference and for 
study* Contents: The physical and operative prop- 

erties of air from a vacuum to Its liquid state; Its 
tbermo-dynauilcE; compression, transmission and 
uses as a motive power lu operation of stationary 
and portable machinery In engineering, mining anti 
manufacturing work; air tools; air lifts; pumping 
of water, acids and oils; the air blast for deauJtig 
and painting; the sand blast and its work; and the 
numerous appliances In which compressed air Is a 
most convenient and economical transmitter of 
power for mechanical work, railway propulsion, re- 
frigeration nnd the various uses to which com- 
pressed air has been applied.. Contains a. list of 
patents on compressed air from 1875 to date, and 
40 tables of the physical properties of air* Ita com- 
pression, expansion and the volumes requited fo-r 
various kluds of work. 

ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. By 

i^lingo and Brooker. 34d lllustratlotts; 12mo. Price, 
^>[30. This new and revlsi?d edition contains all 
data and formulae relating to this branch of elec- 
trical application, 

ENGINEERS’ PRACTICAL TEST. Actual size* 
luches; stiff silk cloth. Price* $1. A guide 
for all men in or about power plants. Tndlspeuaa- 
ble to engineers, meebanlos, mnchinlstw, bremon* 
etc* Tells how boilers and engiars should he mam 
aged. All about gas cnglnea* engineers' license ei- 
amlnatlon questions aud answers. 



mechanical arts simplified. By D. B. 

Dixon, comp. 497 pages; actual size, inches; 

illustrations. Price^ $1.50. With an appendix coq- 
tainltig a thorongh electrical department, an ex- 
hflUBtivc treatise on Ice making and a large collec- 
tion of mlaccilaneous practical examples* A thot^ 
ough and orlgltiai reference boot for arehitecte. Iron 
wfl<rkerBt bciLIepmakeie, coitractoTB, clTll and me- 
cbtDlcal englueera* firemea and lea aticUna men* 





z nuu^ ru l5Ui::%nitU 



BOOKS OF TABLES. BOOKS OF RECEIPTS 

BOPP'S JTEW CAI.CULaTOB 200 pftRpa, 
Aciiml ftltflt luchnn. Cloth. Price, $1.50. 

Pocket eijsc, ^1,00. Suetaing the same relation to 
the commerelal world that the new Century Diction- 
ary docs to the literary world. Fully abreast with 




the aite of air eshlp?, subiuarLiie boata and wirrleBa 
tele^rapLy, Designed for and adapted to the par- 
tleulnr wants of bankers, aconimtantff, mechRnlea, 
farmers, nctnnnfactnrfTs, merehiintB, miners, etc.» etc., 
and must prove of Incalculnbie value to them — uii- 
leaa the book Itself can cfliculute its own w'ortli — 
for It CnlcnlateB almost everything that is caleu- 
lablc, 

ttLrES*no3fS AND AWSWEBS. Ensed npnn the 
Standard Code of Train Rulen. By G. ColHng- 
wooth Ed. Revised edition. 80 pages. Diagrams. 
Cloth. Price* $1. Intended for use Ju tht- ex- 
amination of trainmen. The general rules, train 
rules, trnln orders, nnri tbo whole handling of trains 
Is set forth in so simple and at the same time com- 
rchcnslre man nor that a careful rending of the 
0£>k will fit any one with suffldent knowledge to 
meet any contingency that may arise In the coirduet 
of a train. Endorsed by high rnllway otneials from 
all geetJnn& of the country Every transportation 
man should have a copy. 



FERRIC AND TIFMOGRAE’HLC PROCESS: A 

Handbook for Photogra|ihers. Draughtsmen and Sun 
Printers. By George E. Brown. 14l> pageSh Dia- 
grams. Cloth. Price, |1. For architects, sur- 
veyors, draughtsmen, engineers and others who liud 
the rt^productlon of tracings a matter of everyday 
ncoesaity. It embraces: The ferro-pruaslate procesa, 
toning blue prints, usea of blue prints; ferro-prua- 
aite in tri-color work; the kallltype proeesa; the 
Obemr^ttor process; the wranotype praerws; ]irtnts on 
fabrics, prints Ju dyes; beliogmphle processeB com- 
pared; preparation of hellogranblc papers* making 
tracings for Bun-eopylng; outfit for bcUographlc! 
printing; ferro-prtiflslatc or white line on blue ground; 

E ellet or blue Hue on wdiito ground; ferro-gallic* or 
lack line on white ground; brown line on white 
round; minor hellographlc ptoceaacs. A compre- 
cnelve little bibliography at the end of the volurae 
and an index add greatly to Its value and liiterest- 

THE LOCOMOTIVE ITP TO DATE. By Charles 
MeShane, 7Sti pages. 380 1 1 lust rations. Cloth* 

Price, ?2-50. Covers the whole range of locomotive 
Construction anil management dow’^n to the present 
day, Including Its latest development and nli mod- 
ern appliances, together w'lth a classification and 
eompnriMoii of all tliids of locomotlveHi* hotii almplo 
and compruind. It ts A book cuUr^l ffotn the me- 
chank'al hooks and papers of the world and so con- 
tains all the really valuable iiiformatEon to be found 
In a complete mcchanleal library. Every aubjeet ia 
fully illustrated and the dcscriptiona given of all 
nevr devlres were prepared by the Inventors them- 
selves. The contents ineUide: Compound locomo* 

fives; combustion; air brake; hrcakdow’ng; locating 
blows jjud pounds ; LnciustatLou; Injectors; fnsplra' 
tors and holler checks; slide valves; valve gears; 
errors by the link motion; locomotive vnlve setting; 
steam Jndlca^tor; modern locomotlvea; extra ord inn ry 
fast runs: lubricators; metallic packings; genetal in- 
formation; locomotive con struct I on -erect lug depart- 
ment; machine work; metric system: steant Aud air 
gauges; compreaHcd qir; modern counter-bn lancing 
and the history of the locomotive. 

ONE THOUSAND FOlNTEKS for Machiiilsta 
and Engineers. Hy Charles MoShaue. 342 pages. 
187 Illustrations. Cloth. Price, Tnclutles ar- 

ticles from the best authorities on each subject, 



Embraces the most modcru and approved practice 
In the constructiou, care and economical mauagemeat 
of the locomotive. Written lu plain language and 
condensed form^ no mathematical demoastratlgna 
being given or required. 

JOHNSON'S HANDY MANUAL. Price* fl. 
An authority on atcam^ hot-water heating and ven- 
tilating, plnmblng and gas fitting. A valuable ref* 
erenee hook for architects, thoae In pipe trades 
cngiueerif!, janitors and those intending to fnatail 
or alter hentlug or plumbing systems, All kinds of 
measurements arranged In tables. Fully Illustrated 
with cuts anti comjdetc w'orklug piuu-^. 



HFTY-CENT SERIES 

HANDICRAFT SERIES— A Series of Practical 
Manuals, Edited by Paul N, Hnsluck. Price, each, 
&0c. 

BOOT-MAKING AND MENDING iDcludiog re- 
pairing, lasting and fiuisking. Illuatrntcd* 170 en- 
gravings and diagrams. Price, SOc, Coiiteats' 
Repairing heels and half -soil iig; patching boots and 
shoes ; re- welting and re-sollag; boot -making; last- 
ing the upper; sewing and ntltehlng; making the 
heel; kulfiiig and finishing; making riveted boots and 
shoes. 

Others of the set are: 

IlOL'^E DECORATION. Price, 50c. 

HOW TO WRITE HlQ^S, TICKETS AND 
PO.STERS. Price* 50c. 

WOOD FINISHING. Prlco 50c. 

DYNAMOS AND ELECTRIC MOTORS, 
Price, 50c. 

CYCLE building AND REPAIRING. Price, 

50 c. 

DECORATIVE DESIGNS OF ALL AGES FOR 
A LI* PURPOSES. Price. 50c. 

MOUNTING AND FRAMING PICTURES, 

Price* SOc. 

SMITH'S WORK. Price, 50e. 

GLASS W'ORKING BY HEAT AND ABRA^ 
SION. Price* 50c. 

BUILDING JtlODEL BOATS. Price, EOc. 
ELECTRIC BELLS: HOW T(| MAKE AND 

FIT THEM. price, 50c. 

BAMBOO WORK. Price, 5Dc. 

TAXIDERMY. Price, 60c. 

TAILORING* Price. 60c, 

PHOTOGRAPHIC CAMERAS AND ACCES- 
SORIES. Price. 50c, 

OPTICAL LANTERNS. Price. 50c. 
ENGUAYING METALS. Price* 50c. 

BASKET WORK. Frlec, 50c, 
llOOKBINDING. Price* 50c, 

BENT IRON W^ORK, Price, 50e. 
PHOTOGRAPHY, Price* 50c. 
upholstery. Price. 50c. 

READY SHORTLY. 

LEATHER WORKING. Price. 50c. 

HARNESS MAKING, Price. 50c. 

SADDLERY. Price. &0c, 

technical instruction. Imnortant new 
Rcriep. Edited hv Paul N. Haaluck, With numerous 
llluptrntlonii of the text. Each bcok contains about 
IfiO pages. Crown 8vo, Cloth. Each, i.i. 
FRAC'TICAL DRAUGHTSMAN'S WORK. Price, 

PRACTICAL GASFITTINC. Price. $1. 
I^RACTICAL staircase JOINERY. Price, fl. 
PRACTICAL METAL PLATE WORK. Price, 

n. 

riLVC^l'ICAL GBAINXNG AND MARBLING. 

PrIctS ¥1, 

OTHER VOLUMES IN PREP.ARATION. 



SPON’S MECHANICS' OWN HOOK. 702 pages, 
1420 muHtrutl 0 B&. Half leather. Price, f2.50. Qen- 
ern! meth<>d of treatment of each &nbject la ftral, 
the raw materials worked i^pon* Its rhr..ractcrlHtlGs, 
varlntlnna and suitability; aecondly, the tools used, 
the fi.hnrpctitng and uac; thirdly, devoted to typical 
uxaundea of work to be done, materials and how to 
do similar work. Nearly all of the meohonlcal 
trades are here Included and some of the profea- 
slons. 



FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING CHICAGO. 



WE CAN FVRNiSH ANY MECHANICAL BOOK PUBLISHED. 



VAX NOSTRANO SCIENCB BERIES. l«na. 

|Boai'd&. 50c. each* Amplj' LUustratcd when tlie 
lEubjoct demands* Put np In & uniform^ ueat anti 
attractive uunnncr* Subjects are of nu eminently 
uelcatJtli; eliurnctcr and embrace fl wide of 

toidctk Tbe folLowinj; cllaliiouH UjeI/ be uDled uE 
tj’PCH of notable set: 

CHIM]VKVS FOU Ft KNACKS AND STKAM 
BKILKIIN. Arni'itmnjTj G. B. 3rd American 

edltiun. RevlKed iimj parity re- written, wttb an 
lattpeuiJlK on “Tlieory of Clduinej pranfjbt/' bj F. 
'laeU, M. E. 

STBAM IIOILKH explosions. By Zerali Col- 
butu. New’ edition, Rcvlflcd by Pmf. K. H, Tlmrs* 

I ton. Price, 60 c. 

I FATifJCE OF METAl-S I'NDER KEPBATED 

STRAINS* Price, 50e, With Various Tables of 
' HcNultH niul ExiierUneutF?. From the Oermaa of 
Prof. Ludwltf SiHiuffcuburiilu ivitU a prefare by 
S, T* Bhreve, A. M. 

TRANSMISSION OF POWER 11 V WERE 

ROPES. Plica, 50c* By Albert W. Stiilil, U. S. N* 
SiKioiid cdltitui. Revised. 

TRANSMISSION OF POWER RY COM- 

PRESSED AIR. PricH, 50c\ By Albert Zalmer, 
M. E. New edition iu presiK, 

GAS-MGHTINR AND GAS -FITTING, apeclflca- 
tions and Rules for GAs-lipiii?- Price* &0c* Nott^s 
un the Advanlaj^cB of Gas for Cnokhif; ami irientiuK, 
and Useful Hiutri to Gas Consumers. 2nd edition. 
Rc-ivrltten ami cularjrcU. By Wm. Paul Gerhard, 
C» E, 



TWENTY-FIVE CENT SERIES 

STUDY OF ELECTIIICITV FOR HBGINNERS^ 
Comprising' the Elements of Electricity and Mag- 
nctiam aj* fipplkd to Dynamoa* .Motora, Wiring* and 
to all Bruiiclicii 9 of Klertricrtl Work* By Norman 
Schneider, .“j 4 Illustrations and 0 tables. Prlci\ 
26e. 

DRY BATTE lilies* Ewpcrially adapted for Au- 
tomobile, Launch ami Gas Engine Work; Medical 
Colls* Bellfi, AnmincEntnrs, Bnrgpir Alarms, Tele- 
phonies, Electrical ExiieHmeuts. anfl all [uirposcB 
icquiring a good battery. 30 II lustrations. 25c, 

SMALE* ELKCrrmC >I0T011S. HoiC to make 
and iiiie them, inehidlng design, examples of Kiiiall 
motors and tbelr applicnllum:. speed cnntroLjers, 
starters, fust‘s, etc. 4S Illustrations. Price* 25e. 

SIMPLE scientific EXPERIMENTS, HoW 
to iH'rforni entcrtaluiiig and instructive esperhiieiits 
with simple homL^made appnratus. 5!t Illustrations* 

MODEL FKIILER MAKING, ContatiiH full in- 
stmctloiiHi for destcnliLg and luakEng Model BtatJou- 
ary, Marlcc aud Locomotive Boilers. Fully lilua- 
trated. Price, 25c. 

.META I* W ORKING TOOLS .VND THEIR USES. 

A Hmidhook for yonug PbJjcltieere and Apprentices, 
Show's bow to use Bimijin tools reijuircd tn Metal 
W^orklng and Model Making. I Musi rated. 25c. 

THE LOCOMOTIVE* SIMPLY EX PI, AIN ED* 
A first Introduction to the study of the LoconiO' 
tlvfe Engine* tbt?lr IJcslgii, Coiiatructliiu imd Erec- 
tion, with a short {'atecldstii. 26 illu^trotioi^M, 26c. 

ACETYLENE GAS, HOW TO MAKE AND TSE 
IT. A practical hnudbook on the tiaes of .Vcetyleiie 
Gns* suitable .np]ffinj;tufl for Itw gimeratton, hints on 
fitting up, etc. Illustrations, Price, 25c. 

JOINT WTI-ING* Practical hints on* for begln- 
ncrH In plumbing, ilescrlbing hi ih.diiil the various 
operations ami fully niuslratlng them frouc actual 
wmrk. Price. 25 c, 

W'OODW'ORK JOINTS, How to make ami 
Tvbctc to use them. Mortise and tenon Joints, lap 
Joints, dOvetnU joints* ^glne Joints, ac'arflng Joints* 
flrcutar work, w^lth 137 IlluStrutlnns. Price, 25c. 

DIAGRAM OP THE CrOllLISS ENGINE, A 
large cugTiivltig giving fiiM riartlculfirs. Explamitiou 
of liguveFi, In, Price, 25c, 

ELEC:*]TIIGAI. riKPriTS AND DIAGRAMS. 
TllUStmted unci cxphiitied. Nh-w and orlghial [iraw- 
lUgs comprising Alarms, Aununeiutor.‘^, A utomohMcfi* 
Beils, Pynaruoft. Oa? Llgbtiug, ftfotorw. Storage Bat- 
teries, Street Baihvaya, Telephone, Telegraph* "WirO' 
less Telegraphy. By Nornia'q Schneider* 25c* 



HOW TO or STALL. BLKCTRIC BELLS* AJtf. 
NUNCIATORS AND ALARMS, IndmUng Battcrle«. 
Wires and AVI ring, ClifcnltB, Bushes* Bellii, Burglar 
Alarms* Fire Alarms* Thermostats* AuuunclatorH* 
and the l/)eatlon and Hemedylbg of Tioublp& By 
Norma u Schneider* price, 26c* 



MISCELLANEOUS 

elementary forge practice* By John 
Tjord Bacon* luatruetor iu Forge "Work* Lew'Is tn- 
stltute, Chicago, 262 jiages. Cloth. Price. 1 1*6^1. 
Contents: General deBcrlption of forge and tools j 

welding* cnlcutfltloTi of stock for bent shapes; up* 
Hcttlug, drawing out and bending; simple forged 
work; enlculatlcm of stock aud making of general 
forging; Htenm hammer work; diipileate work; mam 
ufaetiirc of iron and steel; tool-atecl work; tool 
forging uud tempering; miacelluneousi work; tables* 

I* aco MOTIVE OPERATION* By G. A* Hen- 
derson. pnge»; Illustrations. Cloth. Price* 

The object of thin work la to give a com- 
plete and systematic dlscuwlon of the theory and 
practice of locomotive aperaUon with the results 
accompllahed and the effect of the action upon the 
various [vartB* ns well ns the utuuuut of fuel and 
wjitcr needed to perform eucli needed work, rather 
than an cselualve treatlfie upon the mere manipula- 
tion of the machine. The order of coutenta 1«: 
Inertia, steam action* reslstkiice* sllppiug* braking* 
Hteum capacity, hauling capacity* water couamup- 
tloUj fuel coiisuaiptloii. 

TEXTBOOK ON ROOFS. By Mansfleld MerrI- 
tmm. Part I. Sixth edition rewTlttcn and enlarged* 
326 pages; Illustrations* Cloth. I'rlce, S2.6G. The 
pontentfl include treatises on stresses In roof trussps, 
highway bridge trusses* nillroad bridge trus^ea, 
lit I seel la neons trtisiies, ilcflectlou and liiterOAl work* 
historical acid critical uotes* 

A\TRELHS!iji TELEGRAPHY. By A. Frederick 
Collins. 600 pages; I lUi strut Ions. Cloth* Price, 

$3. Describes the history* theory nud practice of 
wireless ttdegTaphy hi a way to rouse the enthusi- 
asm of the layiuam as w'cll as the professional. A 
hitpijy regard for details and minor points makes 
the wdiole a rein ark ably clear and lute resting ac- 
enimt of "the Science. 

.MUDEKN ELEC'I'HICTTY* By Henry and Hora* 
356 pagt^s; 160 Hlnatmtlcma. Cloth Price, $1* 
Thoroughly accurate and scientific In Its explana- 
tion of X-ray Ft. wireless telegraphy , radium* trnns- 
mission nud dUtrlbutlon* power sttitionK. wiring, 
and written In niain English. An essentially prac- 
tical handbook for students, apprentices and elec- 
trical imRlneera. 

ARITHMETIC SELF TACnHT. By Spnngeu- 
taorg* 228 pages. Price, E5e, Undoubtedly the best 
book published for students of arlttsmetlc* Do not 
despair because through neglect yon have forgotten 
w'lijit you once knew about this branch of math* 
eumtlcsj. Thifi new method requlree no teacher. 

YOL.NG ENGINEER'S GUIDE. Nert' edition rc- 
vls(-(i and enlarged, 254 pages; llluBtratlons. Price, 
?1. Covers the entire subject of cjire, management, 
operfttlon* repnlrtug, edgiiicer'K llccUFfc and varfoua 
point K of cLiual inijjFortancp, and Is endorsed by lead- 
ing ciiphiccrH Iu all parts of the countTy* 

Iia%v TO RUN ENGINES AND IIOTLERS. By 
E. P. IViitson; llluistrated. Price* |1. Written in 
]iln1n hiugiiuge ami well ndapled for use hr a text- 
book: hv the engineer aud boiler maker. 

modern CGTTAGE AIICHITECTURE. By 
M* B. .^dams. Large quarto; 75 pages; 11 lust rat oil- 
cloth* Price, Contains an introductory en- 

S!iy on enttage building iiml uotee on the subjects, 
liliiatF,T.ted from works of W'ell knowm architects. 

LNTECNIGAL address on TECMNIGAL 
SUBJF*CTS. By James Douglas. 90 pages. Cloth. 
Price, $1. Contents: The eharacterlstles and i*on- 

rlltlous of the techT3tcal prcgrtfF?s of the nineteenth 
century; the developTnent of American mining nnd 
raetflllurgy Htsd the eqidpuieuta of a tratulog Rcbool; 
wastes in mining aud metallurgy* 



ri!k 



50i? SALE BY POPULAR MECHANICS, JOURNAL BUILDING, CHICAGO. 



100,000 COPIES of 
Popular Mechanics 

I 

Will be Printed for the April Edition 

Of this issue over 25,000 copies will 
reach owners, officers, managers or super- 
intendents of industrial works of all kinds 
in this country and abroad. 

We recommend this edition to adver- 
tisers as an exceptional opportunity for 
profitable advertising. 

In accordance with our fixed policy ad- 
vertisers are invited to examine our circula- 
tion records at any time. 

We stand ready to cancel ail bills for 
advertising in any issue where we cannot 
show convincing proof of the publication 
and circulation of the full number of copies 
claimed for any issue of this magazine. 



POPULAR MECHANICS, 





*^Want" nnd **For Sale** Ada, a per word, pa y 

tble iu adTarir:e* KeplJen umy l>r sunt to a iiamberi 
ar« PopnlAr AteclianfcH* and will bo forwarded with- 
utextrw rbwrgOp 



AUTOMOBILES. 



AlJTt>:^lUJB|[,t:: SCHOOl.,— t^rliool of Mo^ 
tfirlns: aiilouiiiHhr M^-liunl In (^hlraf;^)- 

[)iLO huinlrrcl jiiLc) oljjlily ^rndiialrs tin- imtit yeiiff to 
whom wo rofer uikpii n-quest. Aiitoiunbilo uw'bt^rs, 
pi-Qspof'tlvo huyio‘s( aihl yomi): unrii w-otitlag to ho- 
otiie oxi>E‘rt I'LtiuffrnrH will sav^ u ^reot nf 

noiioy iUid n lot nf worry by atuilyln^ tlio nu'ohanisiii+ 
''art aTi(] repair of ^^a^^olliLo amuinohTtoH. hi our i^liop, 
where all parta are open «f> yon ran h(*o how they 
iir(' mode, and how irlu-y operate. We nlve thorouj^b 
[Mid |i['a{;tk-a! Inst met Ion. Competent eliaulTeurs 
^uppllerL AdilresB, Clib apo Sc'bool i>f Motor] iij;. Dept. 
R.. Miehipi.iu Are.. Cl^hi^^l^ III. 

WAN'TED — Seer>iifl-haTi(l d 10- volt eon^poimd tmilH- 
polur genera tiir i\^ aitipeie-* niOO or 600 

llf^hta), ?ipeei1 fmni i^OO te R, 1*. M. Must be In 

perfeet eeudltton, CR’e full desec [ptlrm and ^luote 
price. KcTitiicty Antoinabile Cn., Luiils^ llle, Ky. 

FOR SAl.E-Flve dolla-.-i wl!l Iniy ne^v 10-dollar 
winter power dyiiniiio; fit any biKis^oliod fntieeti write 
what yon have In exchnnye. Hernitiii J. Kb'stner, 
Chester, Pn. 

FOR SAl^E — Ford 10 If, touring; ear like new, 
(4Tnf Oldii, t-JiO; Se,^re!i]nonilt, Mobile. JlfiS: 

15 H, p. Recinlnpton, 2 oi: + paas^pnger car, iaSOj 
St lUtH riiiial a'lnt wllli lop, ^IJOO; fiaie Btri'icii surrey, 
f3S0; Most of cfirs are almost n( w\ Gears and imi- 
tora ehenp. Write for burpaln Kln>e( ; T. S. Culp, 
t^antui], Ohio. 

FOR SAL!'x— 16 H. P. tourtii;; car. Want run- 
about: w’lll trade. Address 5n,^d, i.nre Pejinlar Ale- 
ehanlca. 

FOR S A T.F— Opposed oiotor, new, A. M. 

STTOniiilK. ttnl N. Kn-lrlieLil Ave., <.'b J||. 

TO EXCHANGE- Itnve }ft)y jiHntltiir nufrtt: want 
good runabout. 'Wallt'r Fiisold, K eswiek, row'ji* 

FOR 3AJ..E — Clieap. oro' marine en^rine, otie 

new Bullock IffidUT, mie Eldrldue rmiiit>c>nt auto- 
mobile, Avith dmiibU’ otJposecl cvfimler engine. Box 
Burllngtom Wis. 

SINGLE CYLINDER MOTOR with tfjiuHmtsaion 
gear from r, to 10 H. P., JlOO net for the S H, P., 
1 11,6 net fiir tlie lO l[. P. Motor and irausmlTistfiEi 
gear mounted ou anh-froiuea, Two-ey Under 10 H. P. 
motor Avith trausmlsalnn ge.ar, fl26 net. Syracuse 
Gear Comfiftny, Syviicuse, N. Y- 

FOR S.VLE— GfiaOllnc engine. 6 H. P., nr will 
trade for motoreych^ €, G Jill van. W. JcfTersoiu O . 

WA NTED— Tdglit ttnirlng (’nr 10 to lEj horse pew^ir. 
Must be In goixl cotidlllmi and cheap. Chits, IMen-e. 
Kcjjwb-li. loAA-a. 

FOR SALE— Tavo 2 H. P. Marah bicycle engine^ 
with jump spark foil ;mla 1 Tmttcrle^, gtiud ^is noAA\ If 
yon arc quick 1aki?s It. Address 5051, A'nre Pop- 
ubir Mi'Chnnics. 

FOR S.VLE OK EXCTl A NGE— Automobile gear. 
Address C. C. H.> IS Nnirfh Front St, Columbia, O. 



BUSINESS CHANCES. 



WHY NOT INCREASE YOCR EARNINGS by 
making key-ibeeks and stamping nauie^ on t^wds, etr.. 
for your friend h. sbrbpimite^!, bm+lofsn men, etc.? Wo 
Iff II complete ihurriTK- Inc Inilliig steel Udters and lig- 
Uires. Oermun sIlA'er key t-hei^k bbuiks. ElK-lOie 
sranip for partieular.s. 'Wests rn NOA't'lty Work R, Pal r^ 
bury, Neb. 

SHOP MEN nuiki' good i-oin tidsslet]^ representing 
the Amerb-aii R tot lier hood. Also position now open 
I for a statA' siiperiiitciHient nnd a dlstvic’t TUiiuager. 
Good snlnry and enn;ratsshin ro capnbU' iimii. Write 
for parttenlars. The .Vnieidenii Broiiierhood, ll^ll 
WltllnnAaon bui lding. CleA-ehifid, O. 

FOR S.MjE— \*alual)le patent mi n earp^'nter'H f(4d- 
lng square. Woyld ronsidor a promoter. R. EHer, 
£34 NT. Frankllu St., Cblcagct. 



*‘LIVE MEN AND YOUNG MEN"-I have the 
catalogue of large inaDufacturlng concern with oflSces 
Id 16 principal dtlet+. Every month I buy geoda from 
them and sell them here, wit limit rJinvAsshig^ making;' 
tlbi>ut |160, The Items took higbeat St. LoUls honors 
and M’ll for |1 to S-">, while they ercute the greatest 
supply trude on record+ kq that thfi hiislueBS steadily 
luereiisi-s. They also save I heir eost. 1 hflA'p dune 
this seven vears and yen (ji]i do M where you live. 
Write me, otjcloslng Jl anil TH send yon niy letter 
and two pamphlet ri and you niii get a cJitalogue: loolE 
over your locality; lie sun; It's so; flien gu ahead. A 
suitable bualin’ss or additional line for aiiyutie. Write 
to-day; E, R. Hough, J ohnato wEi, Y, 

WE hold" PATENTS nil a 'new style barh wire 
and Ave are In the market for special maehlm^ry ne- 
cessary for the luariiifactui'e of the slitiic. For fuU 
particulai'S w’rlte The Frost Wire Fence COf, Cleve- 
Imid, O, 

WANTED— Flreiui'ii and brakeim'ii mi all North 
Amerlcuii ruHviijids. Esperleiicc minecessury. Fire- 
men. f76 to ¥100, bccuTiie engineers and earn $136 
monthly. Hiiikcmen^ $76, become couductors and 

mirn ¥iS0. Slate tigc. Send ataiup. Name position 
pi'^'ferred. RaitAAay Assoidatlon, DepaCuiont 174, 

Isabella Rulldlug, Chtc'i!ig( 2 . 

~ W .A NT E D^Ja ii v n n g agents t<i sell welf-wrlng- 
Itig Floor Mops. A good agent t'an make big iiH>ney.i 
Address IL L. Dept. P.+ Columbus Grove, 

Ohio. 

MEN WITHUIJT MtlNEV-HaA'e you fln liiien- 
ttoji and un uiimey to imaU II? Send me your draw- 
ings. 1 will give esiHdl adviiv' and inanufnctore for 
you, if possible. I have a modern factory and per- 
fecting Inventions is my business, Mn nuf.net urers 
dire looking for something to makCr My ch.irges are 
$1.60. Don^t throw your Ideas nwrty. I can start 
you If y<]ur Meaa ti«v<( merit. Yuur Idea Is i^ertAlnly 
w'orth $LOO. Paul S. Baker, Muscatine, la. 



BLACKSMITHS. 



GOOD BLACKSMITHS ARE SCARCE AND BUT 
PEW LEARNING THE TRADE. 

And the BTialth comes ftrst of all profes^loiuii: or 
traden. The smith must nnike the turds first fur all 
froui the Burgeon to the safe blower, by UBlng Toy^b 
TreatiBe on oew ateids expluiiiLiig bow to work them 
with 76 new methods for M’orking all dIfScult jobs. 
Ten receipts for making your ou'n couipouiidH for 
welding dlffereut kinds of stncl solid, Tbpriulte weld- 
ing fully ekplaibud; aliM^ two culored tool tempering 
charts; chart A explalna all annealing and harden' 
Ing; Chart B expInfuR both scLentlflc and plain tetU' 
perlng to a atandard. All the abov^e for $ 1 . 06 . Val- 
uable satuplea free. W*. M. Toy, Sidney, Ohio. 



EDUCATIONAL. 



TO STHDENTS OF ELECTRICITY. A complete 
idectrlcal course at home, (vnitfiluhig 30 -page Detail- 
l^iKjk, 200 -pflge Teit- Rook. 500 E xperhneuts, nnd over 
1 Ob pieros of iipparntus. I'rlctv eumplute, only $,‘>. 00 . 
Catalogue “P” eiplfllus this ainfl (jther reniarkable 
offers. Thuiiias M. St- John, M 4 K Ninth Aveuue, 
New' York. 

F^R SALE— Llbmr,v contfllnlng tbe following 
books by the Iiiterunthnial Correspoiideuire Schuola; 
Vols. IB and 2 B Mnc'hlue Shop Pi'jietlce; A''ol. 14 
F 4 ler|rictty and Maguetlsin; Vul. 5 7 Lucomotiyes. 
Alsu Moehiiulcnl Engineer! []g IViwct Plai;tfl, by Hut' 
ton. Moderu Maetiinc Shop Tonis, by A'aiidnrviKWt; 
Slide Valve Gears, by Halsey; The Slide Valve, by 
Regtrup. Above books ail iiew' and pf^rfeetly i: 1 eaTl. 
Cost 132 : will set; for $ 2 T. L. B. Reiter, Room No. 

G, Apbtnhular 

FOR SAT.E Gr cxrllKlige- an eleclrlcal engtnner- 
Ing roiirae hi the lurernattoiuil Correspondenea 
School* luciudiiig six bound volumes, nnused, P. O, 

Hux 2325 , Washington, D, C. _ 

FOR SAT.E — Oomplete power plant for Hteam 
jjutomoblle eciglne, pumps. tM>ller, tanks, ete. Ad- 
dress Chap. E. Thnishi^. Cambrid ge. Town. ^ 

RE-SILVER old'” mirrors: At 16 c each; 
l>rings you AVe teach, and trust you; lOc 

brings sair 3 j>]e mirror and 33 -page tKK>klcl: all about 
mlrror-iiiakltlg for profit. We guarantee oiir pran- 
tlcal methods: no reclpti^ii, uo uniiw^ers without the 
dime. Huninger^ Mirror Schooh FrauoesvHle, TinL 



PITONOGHAPHS fitted with the "Sytnphotij'" dlji- 
pbrflfcm hiive a tone never before eiiiitiled. Sci^d 
stamp for full pnrtieulflri*. Irvltig KlnilmMH iuved- 
tor, W'ashii][j[^in nontoii. M:ihs. 



For SaLT^— 1. C. S. r-iv1l, i‘tijjltieerlisj^ oonrf>r, 
elK'iip, Adtlress lA'Jitnip. 21 OS FJrst Ave.» Seultle, 

Wnsii. 

TKLKGRArH Y.— f^iTenhir Wouderfid nutn- 

mntie tenrhei": fivt* styles, and nji. Ojmdfjnipli 
<]!Ci ^ Dt?pt. hT,, rth rortliiTidt strc^et. New York. 

PHrilRJXi'i set root- — Spoflal r^te months' 

Insti^iirUon, iluy rluss. $2ft. I^rni^tifJ^l Selioo] of 
IMuuibEii^ ^Lint Ht'atlii;,'. 3S3S Klna>lkd jVve,, Min^ 
nOiitrkOlls, 7il![io, 

for SAT-E— OiiinijrK'Hnph, nitoninrle tehvEtrnph hi- 
Ktrmoent. Some b:v:k iiiiiiLbers of PthpiiliJi' Meebilli- 
icH and Seieiittfie Amoiii'uii. W. Jnlinn, Grociivflle. 
Mhb. 

WANTED — Etetkri^'sl workers and to 

Biibi?crlb(’ fur Eleftrormft, Coi'reet wiring; methods 
plalTilv toll],. Esefiil dIrifrrEiiiis. Eleetmeraft Vnh, 
Co., oa Grlhwold St., IXlruIt, Mivh. 



FOR SALE 



FOR SAl/E — Fine iiimliinrry nnd tools in iM?rrett 
eoTidltlon: sei* (be ]|wf E»n lllST I’niipiil^n' Mtadiaii- 

Us of D^'t'eiiLht'r, If yon do not have n ropy 

of that issue send Ide to the ptlMishi-rs for It, It 
will ptiy you to study the list nirefully anil eorre- 
KpoTol with tbi' owner, Adilress 12 ft" I^npoliir Me- 
['Itanles. 

FOR SAThE 3 H, P. alr-eooletl en^;ine with new 
spiirk foil, p]u;i iind curbiii'etcu', <dieti|t’ j;i>iu] <v>u(lh 
titKV, Address fj, x. flele, Aie\[H, 111. 

FOR 3ALE—3 IT. P, nlr-foolf'd ^trtsoTiiU' eiiRlTiE= 
with spark Tiluj?, hiitleiles, tind cid]. i‘emly to run: 
little iihemI; takes It* Addia-ss F. W. Rose, Mon- 
roe, Mk'l], 

FOR SALE — T,fiOb steam and wat^w ;jau;ies at ?1, 
All Sizes— 10-1,0110 ihs. Sent C. O, D„ J* L Lnea^i. 
Brldpeport. nfuiii. 

FOR SAT.E — Press, IViKOVj, nen': two mUers; 

cheap. Monos Supply Co.* 2T>1 \Yashli];:ti'n Court, 
T^ornin, O, 

FOR SALE -Six H. P. uprljjht holler* $3 5, Ros 
271 , AFpInwal], Fn. 

FOR SAT^E — Tnlfit ff urtindes tnnileil nii|dlentlun, 
Inelndlnj' tlic txfi printing precis with type: 

eauiero: llltrary eard index; ideetrfc motion 
butterfes; telegi'upli Instruments; Kfjark foil, etc.: 
fish ammrlnni, Ilortklet and eatulo^oe sent to tlnfse 
liiterestfd. Address 3053, laie PopiilJtr Meeliaciic s, 

Cbk'a cjft, 

Ff)R SALE— Cln’np, if haraaln Is ninde Kuon* IIoliii' 
luiid's r-L]tih];t TiL|pper for rEoiioilu^' ualls Eind tanks 

from ilcE^ hoots jind si a. inelndlnz tauten I, 

drop. dies, spt'eial eiitt<n‘s, stoek on hand aiid pjirtly 
worked lip hiisltiess* ifnlm A* iloliuluud. Mason 
City* Jowfi. 

FOR SAT^E— Twvuttetli Celitnry steam Cllitlne 
eastliiKS nnd drawlnpri. L to 1 H, I', alwjiy^i In pro- 
frresflr Semi fur elrcnlars Jiiifl ]>li olographs, 13. R* 
Wleks, Prlilireport, Conn. 

FOR SAT.E — Or i^xE-banpe, ^^'l]^^■hoste^ 32 -hi. iohtr 
reiK'atin^i ride; fine eondltlon; Tjyniar] slRlitS’, l^ald 
JLJ; want 35-31 Sit?i ens. Address l>wJjjlir. 1'^, Dlliz* 
Grei^nv^le, < 3^ 

FOR SAL..R- I 1 [* P* niitriiie sfi'Jim eiijjliie and 
pitniti. Also a -1 H, P, (Into A<idresfl Lciii- 

reiiee Carter* TVr]tefuTltriinE\ O. 

FOR SALE— Vera 1 2 II. P. psisollue em^ities, 
aPo a lot Ilf Jlatte|'ll^: and ejisthms for snnin. A lor 
of emery stniuls: jiIsie the patterns; fu'vei'iil 4x4 air 
ronipressors ; ruir R H. P* ek'etidn motor. *VihI(x‘SH 
J* P, Sfhutz, Box 17fl, North Chlf FiKo. TIL 

FOR SALE OK TRADi:— Al:i( klnii’i^ sail born, 
carvel built. 28^ ft. hy 8V4 ft* heani: rrist: nnd 

WFifl built of hrat-tdjiss mnterial by day ^vork: Hard 
fHil.v Two moTitha: very tiling In tirst-chiss {'omlition. 

Reason for fadllnjr owner must h-ave lake. Will hpH 
cLtaip Ur tradi' for nnytLilnii; of i^pial value* No. 
care Popular Meebauloa* 



FOR SALE— Cufitliiifft or cmer^ grind or tioad tmti 
cmiiitersbart that you Cfin buHd oil a bln, lathe* 
Small tilenm enjjine and sewini; luackine motor cast' 
inca* We iiialte patterns from flrawln^fs. Blue 
prints of grinder nud eountershaft, 3o eents. Saline- 
vlTIt? Mode] Mfu'hlue Works* Sa MnevIlle* Q. 

FOR SALE -idea I duplex >;rindei- No. 2* with ele- 
vator; ea[iaelty* 4i"> bushels ear eorii: fls xwsv. 

Piilrbank^-MiirHO platform srale^i; wtdgbt, l,EH>d Ills. 

F* g ^ a, Purr, naveiiporL hnvu. 

FOR 3A1jK — G oEfd vloMn uml bow, $^: Martin 
I lari net in C, 13 keys* 2 riii^s and Itistmetlou book, 
$7.50, ot wLat bave'you to oiler in exeliiiUffe j/ Jciliu 

A, Nelson, Craig, Neh. 

TO E X ClPANf 4 E — R eg i n jrTn ii s te box* (lUJirter-oEik, 
S ft. high. L>4-in. deep. 33 -In. wide, JintGinatiL tniie- 
lift* caiTinitr carries 13-tnii^‘ slhuds, Al eontlltion. 
Cost, $30U; also l(S-tune sheets, 2fH/j-lii. dtauiider. 
I'hotd Ptujt. W’'ant sen.'w euttliig liitlii? wdth iittrirli- 
iiienls, sviiiF 10-ln, or more. W. C. Price. Qrand 

Rnpidf t. MLeb. 

FOR SALE— A (ninplete Edectra-galyanlain^: out- 
fit. Can be used for ntlier etfvtro phitliiK* Every- 
thing' In gned <M>TidllTou, In(]uin> The Frost W'ire 
I'Vncre Cee., Cleveland* O. 



WANTED* 



WANTED — A gond perew enftlng lathe* either foot 
]iower or otiirr, JIave a 53 0-voU 1. <7. motor for 

tiUle. ana Merrlam Rlh.* CoUtiell BlufTs, Ja. 

WANTED— A A or fi H. P, Ideal or Loeoiuobile 
pteuiu engine. Give full i>artlvuUirs. H. A, Boe- 

decker* Alponqnln. Til. 

DRAFTSMEN WANTED— We have positions 
now open for drnftsnu'it. Cull or iiddm-'is Western 

Fleet rie Crunpany, Cbli:ago* IIL 

WANTED— A gimd niiin hi everv town and shop 
to ttCi^tire sui>sf‘TlptloT]s fcEr the best woodworking 
Journal piibllKbed. Liberal eoTiiinl'^sinns and a good 
e ha net' to make iimney. Sample E'f>[iy free. Address 
Wood Craft. 43f) (7axfnn BldL'.* Clevt^bindi Ohio. 

WANTED— A seco7]il-li[ind engine lathe, 8 ft. bed; 
not lestj Ilian Ir-tn* swing. Must be tilted with 
eio>iH eompitnEid rt^.'^t and boHow spindle, Glvt^ full 
fuirtlenljirs O. Grlesser, Jr,* Medford* TV* la. 



miscellaneous. 



NOTICE-The whereabuuls of D A, MeAdiim, 
merhaiile. formerly of Kewanoe, wanted, liiipnr- 
taut IjmslTiefis, Notify at oiu-i?. W, tJ, McA<iJiin, 
Kewanee. Til. 

'TIIF: NOVEL'l'Y NEWS"— AN IDEAL II.LUS- 
TRATED NOVELTY TRADE NEWSPAPER. Es- 
pecially valuable to ^faTuifaetiireTs’ Agents, Manii- 
fiicliirera and Df'alers In Novellles, Mall Order, or 
jiii 3 'one de?jlriiig to keefi In tdiieb vi Itli all kinds of 
iticusey-nuiklng iiov^dtiE’s. SubscrJplloti, 5fi emta pel' 
year. Sutii]>]e taipy for 3e fifamp, “The Novelty 
New's Co..'* 701^, No. 171 Washb^g ton St.. Cbleago. 

WANTED — 1 Ijuiil or fiH>1'-l>ower w<xMlworking ma- 
fblnery. Ceo. Oiaul* 317 Edgar St,* Evansville* Did. 

'I'HE FAMOUS LAUGHLIN FOUNTAIN PENS^ 
Rest on the market; e^]unl any $3.00 pen. Two 
slyle-**, $1.00 and $1.E10, Order quick. Bjirbour, 462 
Cuiiibei4anfl Ave., Fortliiiid, Me. 

T WISIT TO INFORM THhl PUBLIC that T 
have diavovereil some of the most valuable methods 
hiKuvii for bandllng unmnnaprable horses, I run 
tell you how to bridle or sadtRe uu iihrllly horse, 
[ir how (o Imld a riiTuiwUy, l-’ull ![ifofupation for 
15 00* SiitlHfaeLlnn guaranteed* My methi^m all 
have *\r ] eopy right* .^ddre5?i^ E. C. W^lIkersoUp 
Haudlt^m* CfdwHll Co,, ^1<>. 

something new— I have a suEreessful engine 
u'bh h i;nnn with g:iaoline and ^111 iiosllL'el.v rtovolop 
twlf!o as milch power with tbe s,ame aniount of fuel 
than an,v engine an the lujirket. I'erson.^i Interested 
are Invited to write for ibdiiMs- Am desirous of 
obtaining a p.artiKw to belp pr^uuote the engine and 
get It op the market. Address 2Liu4, care Popular 
ISleeba nics, 

WANTED— If you have anything In light metal 
manufacturing, job or ei per I mental work* write sae* 
I,^weRt prloeg* Sehwabe & Sobp 55 W. WaablDgtoitT 
St.* Chicago, 




WONDERFUL 



PHONOGRAPH OFFER 

If ycfu lovA musici If 9^0w wAjaa^ 
entsrtAinment* if you WAni to 
mAke your Home more cKeerful 
B£^ SVICB to reed 
eyery worii of tHI« 

^reet olfWr 



Mr. Edison says; 

*'/ want to see a phonograph in every American home" 

The phonofi^raph la KdtwDii'fl grealeat Inventf&n, and It haii become hlH hobby* Be has practical v dropped aH 
flnancjal imeri-nt In hl« manv other tnecntloriH* puiilnp aJl taia efforta to make the phonopTraph the mo&el of perfec- 
tlDiifUiull lo-clay Thomas A. Edison has made U possthlefor every American family lo brin^ into ihelrown home* 
wUhOUt paying us one cenl, the ^reat invcnlton On which he has spent many sleepless nii^hts ainl thousands of doL- 
ars to perfect. It is his pride and pleasure — he wants yon to hear It— he wants you to have n phonogrraph. 



NOW IS YOUR OPPORTUNITY! 

GREAT FREE TRIAL OFFER 



While this offer lasts— every rospcinslble person can pet on free trial A G^IXUINK: EI>TS«W phonogfraph direct 
from UH to your home wlthunt depoeS 4 without g:uaiantee from third parties^ without formality of auy hind. 

Try it In yotirhome. plsy the Btirring waltM**. mar^hAfl. tFro-ot^^ pnqc^rt pieces, ipli)«tiel 
tu'uutifoL tochI m^loH atid othiiir beautiful F>diitpu gold mouldea records; play all thi^, and If tt)*n 
you dou* tears to ke«p tbu outiit aOud it back at OUr 0Kp«O«*. Wo ohAt^e you UoUilng for the trial. 

Rut Wf. ErllftOttknowa you will be flad f) O ^or a genuine 

to keep bln phonoRraph^ fot you may • 

keep It now by sendlnif only a small 
^um after free trials bdlance in 
mouth ]y payments. 



; aeud it back 

$2 



pays 

Udison Gem l^hcmtiitrapU 
{larg:cr Installments for larg'cr Instmmetitfii, A 
iilc-kel trt a tllm# saved a day wlU buy a E^enutne 
Edison wlthom in teres I on payments and al exactly 
the lowest net cash prices. 



*‘MVSICr HATH CHARMS TO SOOTHE THE SAVAGE BEAST." Mu&le ta an educator and a civilizer 
Bhf w^U ai ail entertainer. No man* woman or child ean listen to a piece of mtisic welt rendered without 
galnCn^ some! good from It. 

The Edison Phonograph brings Into your oivn home the mastarpleecs of the g^reat composers as wfiH as 
the latcftt popular music and opera gems of to-day. At your disposal you may listen to the great aingers. the 
fanunia bandH or orchestras, the world's greatest mlnstrcln, eotnlc recltatlonifi^ polos, etc. WaltZfH, twj steps, 
lancer.^, riuadrllles, and fancy dances are also played by the Edison phonograph, and thus music jnay b$ 
furnished for a dance without the expense of an orchestra. Tlie moelc Is loud enough for large h!i,uV, ' 
ni^ Ull'll' 11 tills wonderful phonograph sent on free trial, no money 1ji 
IlrTHelLrfv ndviini‘e. Write at once for free catalog of Edison Phonographn, 
and free cataTng of l,EflO Edison Gold Moulded Records. Once 
you have tried an Edisoti Phonograph you would not part w'iih It for many tlines 
the «mall amount It costs. 



GUSTAVUS BAB50N, Manager 



149 MlcKi^&n Av«*, J 2 QE* 



CH tCAGOt 



ITlIir 1* Yonr Arlilrans on a poataJ card, will bring 7011 CiLch nionth FR VK Rcpplsunent of latest £dl$rto 
* klkili Gold Moulded Records, ETery owner 01 



an Edison HhooJd write iii. 



We. Accept cld mAchints in exchange for fiew pbonogrAphs* 




Concentrate your light where 
need it, and get twice the 1 
at present cost or continue present 
efficiency at half the expense by 
using the 

NATIONAL X-RAY REFLECTORS 

For Sbow 'Q7iii{low6t Storey* Desk$, Reud«iice&r Libraries atid Art G«.lleries. Don't your V^ht by 
letting it escape to illuminate useless places; make it do its full work; throw it where it does the most 
good* The X-Ray Reflectors are revolutioaieing Ihe ligbtlog field; you can cut down your number of 
lights ooe-baift or secure twice the present effect without increasing your light bllL The reflector b made 
of heavy glass, with a spiral corrugated surface, plated with sterling silver* This produces a brilliancy 
never before oblained* It is a well known fact that sterling silver provides the highest reflective surface 
known, 0 a account of its whiteness and brilliancy, far superior to quicksilver or German silver pUting^ 
The spiral corrugitions break the rays of light and there is absolutely no shadow thrown by the filament 
of the lamp.^ 

The reffectors are made in short sections and can be combiced for any length and at any angle 
desired — will not crack or cra^e; easily washed without injury* 



you 

ight 



LIGHT RIGHT 




W^li* full particulars ftuel ^Icscriptlou 



National X-Ray Reflector Co. 



Dept. M. m FRANKLIN STREET 
CHICAGO 




“Yanhee” Tools 

The newr at, cleverest and maftt natlHfacioTy in use, 
and the first to he offered at ao rcasonaule a price that 
every up-to-date mechanic could buy iooIb of theJr 
quality and character. Other loOle arc very r:ocmJ toola, 
but, “Vajikee^' TtJOlfl are better. Sold by leading dealers 
in tools and hardware. Ash dealer to bcc them. 




Kstchft Screw Driver Mo. 10 and II. <1 Sizes.) 




Katcbet Screw Driver No. 1 5. (4 Sizes. ) 




AntoiutU Dr til Ho. 41- 




ReclprocaOnf Drill No. S4, 

Our Yanken TcmjI tellR all abamt ttnem. 

^nt free ou by 

NORTH BROS. MFO. CO., Philadelphia, Pa. 



Please menllon Pupulnr MeeliaDien when writing advertise™. 










Everybody Needs An Accident Case 

Do you know bow to treat a cut or a. Isnit^iiiC* grhow to 
relieve a painful Bcald? Have you thi> appllaTiccB and 
remedlee at bainl? Arc they pure acid aaiiaepilc? 

THE U. S. EnERGENGY CASE 
contains 19 an fo I ijiciudluff Panda#res,ci re!SFitirLi9,otin;i- 
Tnentfl^ plasterci, absorbent cotton, ftclswors. Flrbi Aid 
HaudbooK.eto.^ all in a corapacimetELlcaaeand the price 
IhONK I>0I..I.,AR, expresH prepaid. 

If after examSTiailovi you are not entirely aat I stlcd, 
we will cheerfulty refund the money. 

LarKB Size, for Workishop&, Offices^ Mills, etc., $A«50 

U. iS. EME.RGI&NCY CASS CO* 

25 Weaver Building, Utica, rV. Y. 
or HATCH At BHlTTIN* WholesalO A^:euli **1000 FlatJron 
Bulldin^t Keiiv York. 




DcyrNEll «t0 01 VJL WATER nOTOfh_L 



j ^1 nSf ^ Cotmecifl 

^ 1“ 

= faucet: 

^ ' lulluna 

OViNYiVV " ' ^ mln- 

''' / ' 

V . ^ f^rlud an 

I jj^ ■ U>: laxoQiiau 

W \ r i- J Ihs.preii- 

;_i V - ^ sure; 

' I h o r a 0 

j * puwer un 

^ ^ presi:iiire. 

I ' ' [Power 

\ \ ■for* run- 

s Tfi a 1 1 

^ machine^ 

k t. and for polishing metal BurfaccSi 

'^'. ritlCE €OM n^FTK-lneiudiTig, emery, buffing 
and pulley wheels, faucet conneqUon, poUehingcom- 
, poBltion, etc.,^.0tf, S3J5U itml ilila **nd" wlU get the 

^ ' mata r, 

DIVINE WATER MOTOR CO. 

296 BROADWAY* NEW' YORK* 












that others are 

trj'lng to Imitate 
our faucet water 
motor for grlnd- 
Inj?, sharpen In E* 
pollshine and light 
pow-f-r. Wamj^'t'a 
*' Tdttle Wom-ler " 
motors ftT *5 

ffjund lii, ■BVKijf 

part of the E^che. 
They are '‘hum- 
me IS" I ?ii,00® 
pleased custcmera 
arc our best tes- 
timonials. Our 
patents covist the 
esKenOal features 
of This machine* 
hence we urge you 
hcwar^^ of cheap 
and unBatlttfactory 
LmiEattOiiH w'hloh 
OUT 
our 
b\it not 
*ur mocorl At- 
taches In a jiffy to 
any water faucet. 
liidERpppaahle In the heme fnr cleaning wml no|- 
iNhlng aHverware and cutlery; for grirulin 
Hhnritening knlven, eclasors, hatchets, 
etc. For rtmnltig S'wdng mu-chlnej?, cnollng 
pHiis, bottle washers, kitchen devieea or a dozen 
other uflcfui things about the houpe. Price com- 
plete with emery wheet, 2 poUshlnp W'heela, 
pulley, ilU'cr and steel polishing compositions, 
$■ 1 , 00 . Send for an attractive free rleycMptlvo 
booklet for full and Intereatlng particular^, nr 
remit direct to up. We are tho ptone^fi's In this 
line niid our ghlpments are prompt ua well as 
Isfactory, A few dentrable agents still wauled. 

WARNER. MOTOR CO. (Inc-) 
Dept, t4 Flatiron Bldg** N- Y. C* 
tttirs, of Witer molore. Water Pans ami Accits&tim 
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WONDER Gasoline Entines 



For 1906 



THE ENGINE OF FEW PARTS 




Hoi only one* 
third the parti 
found in other 
eiieiaes. Tho 
etrunHcat, s I ni' 
pleat End best 
oqi^Ldo on earth 
for The money* 
In fact so simple 
B cbilHi can oppr- 
Bte them. Two 
cycle* jump 

flpiLrk* Qo 

Tfilves, gears- 
etc. 

M'o mi:iiiafm& 
tara Oueines for 
n n y parpcMio, 
holh THBrino and 
otHitlouErT, up to 
CIl. E. 



.- 1 . 



n 















IH H. P, Single Cylinder 11 II, P. Single Cylinder 

3 H* P, Double Cylinder tt II. P. Single Cylinder 

C E. p. Double Cylinder 



4 

* 



PrieCB ard fjerms will enruTtm* you. A hlSO agBnoy prOpoeL- 

tlon. BEMJ FOR CAXALOGDE. 



THE R. M. CORNWELL COMPANY, 



40A 5oulh SaJlna^t*. 



SYRACUSE. N* Y. 










